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Ã¦��o°Á­ºÉ°¤°�́Á­��(Osteoarthritis, OA) Á�È �Ã¦��o°�̧É¡�Å�o�n°¥Ã�¥Á�¡µ³°¥nµ�¥·É��¦· Áª��o°�n°�·�Ã�
àÇÕÂÅ (Synovial joint) °µ�µ¦Â­���̧ÉÁ�n���́Ä��¼ o�n ª¥Á® n̈µ�̧Ê �º°°µ�µ¦�ª�Á�nµ�¹É �Á�È �°»�­¦¦�°¥nµ�¥·É��n°�µ¦Á� º̈É°�Å®ª
Ã�¥Á�¡µ³Ä��¼ o­¼�°µ¥»��µ¦¦́�¬µÃ¦��o°Á�nµÁ­ºÉ°¤Ä��́��»��́�·¥¤Ä�o¥µÄ�� »̈n¤­Á�̧¥¦°¥�rÂ¨³�¥µ�oµ��µ¦°�́Á­��̧ÉÅ¤nÄ�n­
Á�̧¥¦°¥�rÁ¡ºÉ°�¦¦Á�µ°µ�µ¦�ª��Â�n¥µ� »̈n¤�̧Ê ¤̧�¨�oµ�Á�̧¥�°¥nµ�¤µ����́�´Ê��µ¦«¹�¬µª·�¥́Á¡ºÉ°Ä®oÅ�o¥µ�̧ÉÁ�È ��µ�Á º̈°�Ä®¤n
�¹É �¤̧�¨�oµ�Á�̧¥��o°¥�ªnµ¥µ�̧É¤̧Ä�o°¥¼nÄ��́��»��́�¹�¤̧�ªµ¤�ÎµÁ�È �°¥nµ�¤µ� Morus alba L.ËÃ×Íµé¹ËÁèÍ¹ä´éÁÕ¡ÒÃãªé¡Ñ¹
ÍÂèÒ§á¾ÃèËÅÒÂã¹»ÃÐà·È Ṏ¹ â´Â¹íÒÁÒà»ç ¹ÊèÇ¹»ÃÐ¡Íºã¹µíÒÃÑºÂÒ Ṏ¹âºÃÒ³ Ä��¦³Á�«Å�¥¤̧�µ¦� ¼̈�Á¡ºÉ°Ä�oÄ�Ä�
�µ¦Á¨̧Ê¥�®�°�Å®Á ¤̧�µ¦«¹�¬µ¡�ªnµ�o�®¤n°�¤̧§��·Í �µ�Á£­´�ª·�¥µ¤µ�¤µ¥�Á�n��§��·Í �oµ��µ¦°�́Á­� Â¨³�§��·Í �oµ�
Í¹ØÁÙÅÍÔÊÃÐ  

Â¤oªnµ�³¤̧®¨µ¥�µ¦«¹�¬µ�̧É¦µ¥�µ��¨�oµ��µ¦°�́Á­��°��o�®¤n°��Â�n«�́¥£µ¡Ä��µ¦¨�°µ�µ¦�ª�Â¨³§��·Í
Ä��µ¦�³¨°�ªµ¤Á­ºÉ°¤�°�Á�ºÊ°Á¥ºÉ°�¦³�¼�°n°�°�́Á�ºÉ°�¤µ�µ�Ã¦��o°Á­ºÉ°¤°�́Á­�¥�́Å¤n¤̧�µ¦«¹�¬µ���́�´Ê��µ¦ª·�¥́�̧Ê �¹�
µéÍ§¡ÒÃÈÖ¡ÉÒ»ÃÐÊÔ· Ô̧ÀÒ¾¢Í§ÊÒÃÊ¡Ñ́ ¨Ò¡â¤¹µé¹ËÁèÍ¹µèÍÍÒ¡ÒÃ»Ç´Â¨³§��·Í Ä��µ¦�³¨°�ªµ¤Á­ºÉ°¤�°�Á�ºÊ°Á¥ºÉ°
¡ÃÐ Ù́¡ÍèÍ¹�̧ÉÁ�·��µ��o°Á�nµÁ­ºÉ°¤ Ã�¥�µ¦«¹�¬µ�̧Ê Á¦·É¤�µ��µ¦Á�¦̧¥¤­µ¦­��́Ã���o�®¤n°��Â¨³ÇÔà¤ÃÒÐËìËÒ»ÃÔÁÒ³ÊÒÃ
°°��̧Á¦­Áª°¦r¦µ�¦°¨Ä�­µ¦­��́Ã���o�®¤n°��̧ÉÁ�¦̧¥¤Å�o ¡èÍ¹¹íÒä»ÈÖ¡ÉÒ§��·Í ã¹¡ÒÃÅ´ÍÒ¡ÒÃ»Ç´áÅÐªÐÅÍ¤ÇÒÁ
Á­ºÉ°¤�°�Á�ºÊ°Á¥ºÉ°�¦³�¼�°n°�°�́Á�ºÉ°�¤µ�µ�Ã¦��n°Á­ºÉ°¤ ã¹Ë¹Ù¢ÒÇà¾È¼Ù é ¾Ñ¹ Ø̧ì Wistar �¹É �¶Ù¡ªÑ¡¹íÒãËéà¡Ô´âÃ¤¢éÍà¢èÒ
Á­ºÉ°¤Ã�¥�µ¦��́Á­o�Á°È��̧É¤̧�ºÉ°ªnµ anterior cruciate ligament (ACL) áÅÐ�·��µ¤�¦³Á¤·�°µ�µ¦�ª��̧ÉÁ�·��¹Ê�â´Âãªé
Á�¦ºÉ°�¤º°�̧Éª�́�µ¦¨��ÎÊ µ®��́�̧ÉÁ�oµ®¨�́�°�®�¼��̧ÉÁ¦̧¥�ªnµ hind limb weight bearing tester �°��µ��̧Ê ¥�́�¦³Á¤·�§��·Í
Ä��µ¦�³¨°�ªµ¤Á­ºÉ°¤�°�Á�ºÊ°Á¥ºÉ°�¦³�¼�°n°��´Ê�Ä�oª·�̧¡ÒÃÇÔà¤ÃÒÐËìáºº Mankin�s grading �¨�µ¦ª·�¥́�̧Ê¡�ªnµ ÊÒÃ
­��́Ã���o�®¤n°��̧ÉÁ�¦̧¥¤Å�oÁÕ»ÃÔÁÒ³ÍÍ¡«ÕàÃÊàÇÍÃìÃÒ·ÃÍÅ à·èÒ¡ÑºÃéÍÂÅÐ 17.86 §��·Í �¦¦Á�µ°µ�µ¦�ª�Ä�®�¼�̧É�¼�
Á®�̧É¥ª�ÎµÄ®oÁ�·��o°Á­ºÉ°¤ä´éà·ÕÂºà·èÒ¡Ñº¡ÅÙâ¤«ÒÁÕ¹  �°��µ��̧Ê¥�́¡�ªnµ­µ¦­��́�̧Ê¥�́¤̧§��·Í Ä��µ¦�³¨°�ªµ¤Á­ºÉ°¤�°�
Á�ºÊ°Á¥ºÉ°�¦³�¼�°n°��Ä��µ¦ª·�¥́�̧Ê ¥�́«¹�¬µ§��·Í �oµ�°�»¤¼¨°·­¦³¢Í§ÊÒÃÊ¡Ñ́ ¨Ò¡â¤è¹µé¹ËÁèÍ¹â´ÂãªéÇÔ Õ̧¡ÒÃ»ÃÐàÁÔ¹
®¨µ¥Çª·�̧��µ��¨�µ¦��¨°�¡�ªnµ­µ¦­��́�̧ÊÂ­��§��·Í �oµ�°�»¤¼¨°·­¦³Ä��»�ª·�̧�µ¦��­°��̧ÉÄ�o�¦³Á¤·� 

�µ�ª·�¥́�̧Ê Á�È ��µ¦«¹�¬µ�¦́Ê �Â¦��̧ÉÂ­��Ä®oÁ®È��¹�§��·Í �°�­µ¦­��́�µ�Ã���o�®¤n°��n°�µ¦�¦¦Á�µ°µ�µ¦
�ª�Â¨³�³¨°�ªµ¤Á­ºÉ°¤�°�Á�ºÊ°Á¥ºÉ°�¦³�¼�°n°�Ä�®�¼�̧É�¼�Á®�̧É¥ª�ÎµÄ®oÁ�·��o°Á­ºÉ°¤��¹É �§��·Í ��́� n̈µª�̧Ê°µ��³Á�È ��¨
¤µ�µ��µ¦�̧É­µ¦­��́�̧Ê ¤̧�»�­¤��́·Ä��µ¦�oµ�°�»¤¼¨°·­¦³�Â�n°¥nµ�Å¦�È�̧¥�́�o°�¤̧�µ¦«¹�¬µÁ¡·É¤Á�·¤�n°Å�¶Ö§¡Åä¡¢Í§
­µ¦�̧É°°�§��·Í Ä�­µ¦­��́�̧Ê  
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Abstract 
 

Osteoarthritis (OA) is a common disorder of the synovial joint. Knee pain is a 
predominant clinical symptom that causes disability, especially in the elderly. It is typically worse with 
weight bearing and activities resulting in the loss of the patient�s quality of life.  The current 
medications used for OA, such as steroids and NSAIDs, cause serious side-effects. Therefore, 
alternative medicines that offer a superior safety profile are required. Morus alba L. (Mulberry tree) has 
long been widely used in traditional Chinese medicines.  It has been reported to have various 
pharmacological properties including anti-inflammatory and anti-oxidant activities.  Although a 
number of studies have reported the anti-inflammatory effects of M. alba L., its potential for treating 
pain associated with OA and the ability to delay the progression of the disease has not been explored. 
Thus, this study was designed to investigate whether M. alba L. stem extract can attenuate pain-related 
behavior and delay the progression of the disease in a rat model of OA. OA was induced in male Wistar 
rats by anterior cruciate ligament transection (ACLT). The pain-related behavior was determined using 
a hind limb weight bearing tester. The severity of the knee joints cartilage damage was determined 
using Mankin�s scoring system.  Moreover, the antioxidant capacities of the plant extract were also 
determined by using several in vitro antioxidant assay systems to determine whether the efficacy of this 
plant could be attributed due to its antioxidant effects. M. alba L. extract significantly attenuated joint 
pain in a dose-dependent manner and its effect at the highest dose appears to be comparable with 
glucosamine.  An improvement in the Mankin score was observed in the group of rats that were treated 
with this extract, suggesting that this extract could delay the progression of the disease and may be used 
as a disease-modifying OA drug (DMOAD). In addition, the extract exhibited the positive scavenging 
activities in all the antioxidant assays, suggesting its antioxidant capacity.  

This study is the first to demonstrate that M. alba L. extract can attenuate pain associated 
with OA and delay the progression of the disease in a rat model of OA. Based on this finding, it 
suggests that the anti-oxidative effect of M. alba L. stem extract may be involved and responsible for 
its effects. However, further study is required to fully define the precise mechanisms involved.  
 
 


