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ŶƃƿŶƽ���řŹ���ƮƷŝƶ�����ŶºƃŚŝ�ƶŤºƃřŵ�ƩŚŞƳŵ���������ƉŹřƺºƗ�ŵŹƺºƯ�Źŵ�ƶºŤŞƫř
ƃŚƳƾ�����Śŝ�Ʊō�šŶƯŻřŹŵ�ƝźƈƯ�Żř�ƿ�Ư�Ŷ���ƹ�ƶƘƫŚƐſŹźŝƾ��ĭ�Źřźƣ�ǀŵź��

��ŞƳŚū�źŧř�ŚƸƴţƾ����ƵŶƷŚƄƯ�ƪŝŚƣ��ƘƫŚƐƯ�Źŵ���ŚºƯ�ƶ��ŜºƣŚƘŤƯ�ºƿ��ƶºŤƠƷ�Ĩ
Źżţƿ�Ưō�ƢǀƫřŶĮǀ��Ʋ�ƴƘƯ�ƂƷŚĩƾ���ů�ƱŻƹ�Źřŵǀ�������ƮºƷ�Ʊō�ƹ�šŚºƳřƺ�Źŵ

��ŢƔƬƛÒÍ�Ư�ǀƬƾ���ƭźĭźŝ�ĩ�ǀƭźĭƺƬ�ŵƺŝ���ºƴĤưƷǀƲ�����ƲƯżºƯ�ƝźƈºƯ�
ƯōǀƫřŶĮǀ���řżƟř�ƶŝ�źŬƴƯ�ƲƿƂ�ħŶƳř���������žºě�ŢƗŚſ�ƹŵ�Źŵ�Ʊƺų�Ŷƴƣ�

�źųō�Żřƿ�Źżţ�Ʋƿ��Ƶƹźĭ�Źŵ�Ƣ�ŚƷƽ�ţ�ǀ�����Ƶƹźĭ�ƶŝ�ŢŞƀƳ�ŹŚưŶƷŚƃ���Ŷºƃ�
�ř�ƶĩƿ�řżƟř�Ʋƿ���Źŵ�Ƃ��ŢƔƬƛÒÍ�Ưǀ�ºƬƾ����ƭźºĭ�źºŝ�ĩ�ǀ���ŵƹŶºů�ƭźĭƺºƬ� �
ÎÍ��ŝ�ŶƇŹŵ�ǀ����Ƶƹźĭ�Żř�źŤƄŶƷŚƃ�ŵƺŝ��ƫƹ�ƾ��ŹŚƯō�ƁŻŹř�ƽ�ŢƃřŶƳ���

����ŚƯ�šřŶƷŚƄƯ�ŹŵŹżţƿ�Ưō�ƢǀƫřŶĮǀ�ƁƺºƯ�ƶŝ�Ʋ��Ư�ŚºƷ�ºǀ��ƝźƈºƯ�Ʊřż
���řŹ�řŸƛŝƶ�ƹƿ��šŚƗŚſ�Źŵ�ƵĦ�ƫƹř�ǀƶ�ĩŶƳřƾ����ƂƷŚºĩ��ŵř����Żř�ǇŚºưŤůř�ƹ�ŵ

řƿ�źƏ�Ʋƿ���ŜūƺƯ�ƢƬƤţǀƪ��ů�ƱŻƹ�ǀ���Ŷºƃ�šŚºƳřƺ���řźŝŚºƴŝƿ���ƲºĪưƯ�Ʋ
��ŢſřŹżţƿ�Ưō�ƢǀƫřŶĮǀ��Ʋŝƶ����ƤŤƀºƯ�ŹƺºƏǀ��Ʈƿ�ºƴƘƾ�źŰţ��ºƿ���żºĩźƯ�Ĩ

ſǀźƽ�ƿ��Ś��Įƴſźĭ�żĩźƯ�ŹŚƸƯƾ���ƹ�ƿ����ơźƏ�Żř�Śŵƿ���ŶƴƳŚƯ�źĮ�řżºƟřƿ�Ƃ
��ŮƃźţţŚŤſƺţŚƯƺſǀ��ƲƿŚ�ƲĭŚĭƺƬĭ������ƝźƈƯ�ƹ�ŚƸŤƃř�ƂƷŚĩ�ŜŞſ�
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�ŵŵźĭ�řŸƛ��ÐÐƹ�ÐÏ����ºƴĤưƷǀ��Ưō�źºĭř�Ʋǀ�ƫřŶºĮǀ���ŹŚºƸƯ�ŜºūƺƯ�Ʋ
ſǀƫŚƴĮǀ�ƫƺƀƳř�Ĭƴǀ��ƲƳǀ��ż���ºƯ�ŵƺºƃƾ���ř�ŶºƳřƺţƿ���ºŝ�ŵŚºŬƾ��ŚƸŤºƃřƾƿ��ƹ�
ƷǀƬĭźĜººǀưƀƾŚưƳ�ººƿŶ��ÐÑƹÏÏ���řźººŝ�ƶººĩƽ��ŵŹººƿř�šŚººŞŧř�Śººƿ�Ʋ

ƋźƟǀ��Ƴ�ƹ�šŚǀ��ż�ƳŚĪƯ�ŢųŚƴƃǀ�ƣŵ�ƮƀǀƢ�Ưō�ǀƫřŶĮǀ���ƱŻƹ�ƂƷŚĩźŝ�Ʋ
Ƴ�řŸƛ�ƝźƈƯ�ƹǀưĪţ�šŚƘƫŚƐƯ�ƭŚŬƳř�ƶŝ�ŻŚǀƬƾƯ�ƾ�ŶƃŚŝ����

��
ŤƳǀƶŬ�ĭǀźƽ���

�����ººŝƶ��ƶººƇǈų�ŹƺººƏƾººƯ��ŢººƠĭ�ƱřƺººţŹżţººƿƣŚƠººƇ�ƱƹŹŵ�Ƣƾ�
ŢƔƬƛ�ŚƷƽ�ÎÍ���ÏÒ���ƹ�ÒÍ�Ưǀ�ºƬƾ��ƭźºĭ����źºŝĩǀ��Ưō�ƭźĭƺºƬǀ�ƫřŶºĮǀƲ� �

��ſ�ƁƺƯ�ŹŵŹƺƽ���źƳ���ŜūƺƯ�����ƫŚƯźƟ�Ǝſƺţ�ƵŶƃ�ŚƤƫř�ŵŹŵ�ƂƷŚĩǀ�Ʋ
�Źŵººƿ�Żŵ�ƶººŝ�ƶŤƀººŝřƹ�ŶººƳƹŹ�ĨŶººƃƹ���ŢººƔƬƛÒÍƯ�ǀººƬƾ�ƭźººĭ� �

źŝ�ĩ�ǀ���ř�źŝ�ƵƹǈƗ��ƭźĭƺƬƿ�ƺƣ�ƶĪƴƽ�źţƿ����ŵŹŵŶºƋ�źºŧř�Ʋƽ����ƱŚƄºƳ�řŹ�
ŵřŵ�ƂƷŚººĩ�ŦººƗŚŝ�ů�ƱŻƹ�ǀ�šŚººƳřƺƳººǀŵźĭ�żººƿŶ��ƯōǀƫřŶººĮǀ�Ʋ� �

�Īƀţ�źŧřǀƴƾ�ƺƣ�ƽ�źŝ���ŝŚƸŤƫř�ŵŹŵ�ƾ�ƶŤƃřŵ���ƹ��ŝ�ǇŚưŤůř��ƱřƺŤ�ō�Źŵƿ�ƵŶƴ
Ʊō�����ƱřƺƴƗ�ƶŝ�řŹ��ºƿ��ĨƹŹřŵƽ�����������ƵŵŚƠŤºſř�śŚºƸŤƫř�ŶºƋ�ƹ�ŵŹŵ�ŶºƋ
ưƳŵƺ����
��

ŶƤţƿ��źĪƄţ�ƹź��
�����řƿ��ƄƷƹĦě�ŭźƏ�Ʋƾ���Śưů�Śºŝ��ºƿ��ƫŚºƯ�Ţƾ����ƄºƷƹĦě�ŢºƳƹŚƘƯ�ƾ�

�ƵŚĮƄººƳřŵĪººƃżě�ƭƺººƬƗƾ�ƹżººƣƿƵŶĪƄººƳřŵ�ƹ�Ʋ�ŚººƷƽĪººƃżě�ƾ�ƹ�
ěǀĪƃżěřźƾ��ŵźĭ�ƭŚŬƳř�ƿ�Ţſř�ƵŶ�������ƶƬǀºſƺƴƿŶŝ�ƶºƧ����šŚºưůŻ�Żř�ƹ

ŹŚĪưƷƽ�ŚƳōƯ�źĪƄţ�Ʊƾ�ƺƃŵ���
 
References 

1- Sofiabadi M, Esmaeili, Haghdost Yazdy H, 

Ghaibi N. The effect of Elaegnus L. leaves extract 

on pain of male rats. Yafte. 2008; 10: 23-30. 

2- Drag A, urban L. New pharmacological 

strategies for pain relief. Annu Rev Pharmacol 

Toxicol. 1996; 36: 253-80. 

3- Khotiob J, Narita M, Suzuki M, Yajima Y, 

Suzuki T. Functional interaction among opioid 

receptor types: up-regulation of mu-and delta-

opioid receptor functions after repeated stimulation 

of kappa-opioid receptors. Neuropharmacology. 

2004; 46: 531-40. 

4- Garthwaite J. Glutamate. Nitric oxide and cell-

cell signaling in the nervous system. Trends 

Neurosci. 1991; 14: 60-7. 

5- Dickenson AH, Sullivan A. Peripheral origins 

and central modulation of subcutaneous formalin 

induced active of rat dorsal horn neurons. Neurosci 

Lett. 1987; 83: 207-211. 

6- Dickenson AH, Sullivan A. Subcutaneous 

formalin-induced activing of dorsal horn neurons in 

the rat: differential response to an intrathecal opiate 

administered pre and post formalin. Pain. 1987; 30: 

346-360. 

7- Porro CA, cavazzuti M. Spatial and temporal 

aspects of spinal cord and brainstem activation in 

the formalin pain model. Prog Neurobiol. 1993; 41: 

565-607. 

8- Azhdari-Zarmehri H1, Puzesh S2, Rahmani A2, 

Erami E3, Emamjomeh MM .Assessing the effect 

of lidocaine injection into the nucleus 

paragigantocellularislateralis on formalin test and 

hot plate test induced nociceptive behaviors in rats. 

Zanjan University of Medical Sciences journal. 

2013; 21: 10-20. 

9- Sofiabadi M, Heidari- Oranjaghi N, Ghasemi E, 

Esmaeili MH, Haghdoost-Yazdi H, Erami E, 

Azhdari Zarmehri H. Assessment of orexin receptor 

1 in stress attenuated nociceptive behaviors in 

Archive of SID

www.SID.ir

www.SID.ir


�źŧřƁƺƯ�Źŵ�ƲǀƫŚƯźƟ�Żř�ƾƃŚƳ�ŵŹŵ�źŝ�ƲǀƫřŶĮǀƯō�ƽŹƺſ�ƽŚƷźƳ�� 

 

ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÎ��ƵŹŚưƃ��ƽÕÖ���ŶŤƠſř�ƹ�ƲưƸŝÎÐÖÏ 

ÖÏ 

formalin test. Physiol Pharmacol. 2011; 15: 395-

402. 

10- Coderre TJ, Melzuck R. The contribution of 

excitatory aminoacids to central sensitization and 

persistent nociception after formalin induced tissue 

injury. J Neurosci. 1992; 12: 3665-3670. 

11- Sofiabadi M, Azadmehr A, Haji-Aghaei R, 

Reza-zadeh Sh, Ajdari Zarmehri H. The effect of 

ethanolic extract of Scrophularia striata on pain in 

male rats. J Med Planets. 2012; 11: 11-18.  

12- Dallel R, Raboisson P, Clavelou P, Saad M, 

Woda A. Evidence for a peripheral origin of the 

tonic nociceptive response to subcutaneous 

formalin. Pain. 1995; 61: 11-16. 

13- Vaccarino AL, Melzack R. Temporal processes 

of formalin pain: difference role of the cingulum 

bundle, fornix pathway and medial bulboreicular 

formalin. Pain. 1992; 46: 257-271. 

14- Detwweiler DJ, Rohde DS, Basbaum AI. The 

development of opioid tolerance in the formalin test 

in the rat. Pain. 1995; 36: 251-154. 

15- Hwang HJ, Kim P, Kim CJ, Lee HJ, Shim I, 

Yin CS, Yang Y, Hahm D. Antinociceptive effect 

of amygdalin isolated from Prunus armeniaca on 

formalin-induced pain in rats. Biol Pharm Bull. 

2008; 31: 1559-64. 

16- Lee J, Zhang G, Wood E, Rogel Castillo C, 

Mitchell AE. Quantification of Amygdalin in 

Nonbitter, Semibitter, and Bitter Almonds (Prunus 

dulcis) by UHPLC-(ESI)QqQ MS/MS. J Agric 

Food Chem. 2013. [Epub ahead of print]. 

17- Guo J, Wu W, Sheng M, Yang S, Tan J. 

Amygdalin inhibits renal fibrosis in chronic  

kidney disease. Mol Med Rep. 2013 May; 7:1453-7. 

18- Jiagang D, Li C, Wang H, et al. Amygdalin 

mediates relieved atherosclerosis in apolipoprotein 

E deficient mice through the induction of 

regulatory T cells. Biochem Biophys Res Commun. 

2011; 411: 523-9.  

19- Chen Y, Ma J, Wang F, Hu J, Cui A, Wei C, 

Yang Q, Li F. Amygdalin induces apoptosis in 

human cervical cancer cell line HeLa cells. 

Immunopharmacol Immunotoxicol. 2013; 35: 43-51.  

20- Milazzo S, Ernst E, Lejeune S, Boehm K, 

Horneber M. Laetrile treatment for cancer. 

Cochrane Database Syst Rev. 2011; 9: 57-64. 

21- Li ZH and et al. Comparison of the 

pharmacokinetics of salidroside and salidroside in 

the extracts of Rhodiola rosea in rats. Asian J 

Pharmacodynamics and Pharmacokinetics. 2006; 

6: 224-226.   

22- Almedia HG,�Campus JJ,�Souza MM. Profile 

of patients with diabetes type-I: insulinotherapy 

and self monitoring. Rev Assoc Med Bras. 2002; 

48: 151-155. 

23- Nader Rami, and et al. Child cyanide poisoning 

after ingestion of bitter almonds. Follow Clinical 

Toxicology. 2010; 48: 123-130. 

24- Husseinabadi A, Heydari P, Sahbqrany M, 

Zarindast MR. The analgesic effect of 

carbamazepine in the formalin test. The Journal of 

New Cognitive Science. 2003; 6: 4-11. 

25- Hwang HJ, Lee HJ, Kim CJ, Shim I, Hahm 

DH. Inhibitory effect of amygdalin on 

lipopolysaccharide -inducible TNF-alpha and IL-

1beta mRNA expression and carrageenan-induced 

Archive of SID

www.SID.ir

www.SID.ir


ƛ�ƶƫř�ŢưƘƳ�źŤĩŵǀƾŞ�řŹŚƨưƷ�ƹƱ��
 

ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÎ��ƵŹŚưƃ��ƽÕÖ���ŶŤƠſř�ƹ�ƲưƸŝÎÐÖÏ 

ÖÐ

rat arthritis. J Microbiol Biotechnol. 2008; 18: 

1641-7. 

26- Yang HY, Chang HK, Lee JW, Kim YS, Kim 

H, Lee MH, Shin MS, Ham DH, Park HK, Lee H, 

Kim CJ. Amygdalin suppresses lipopolysaccharide-

induced expressions of cyclooxygenase-2 and 

inducible nitric oxide synthase in mouse BV2 

microglial cells. Neurol Res. 2007; 29 Suppl 1: 

S59-64. 

27- Zhu YP, Su ZW, Li CH. Analgesic effect and 

no physical dependence of amygdalin. Zhongguo 

Zhong Yao Za Zhi. 1994; 19: 105-107. 

28- Wheeler A, Porreca HF, Cowan A. The rat paw 

formalin test: comparison of noxious agents. Pain. 

1990; 40: 229-38. 

29- Verdi J, Sabete-Kasai M, Kamalinejad M, 

Sharif S. Investigate the analgesic effect of Satureja 

hortensis linn extract in rats. Journal of Physiology 

and Pharmacology. 2003; 8: 65-163.  

30- Capone F, Aloisi AM. Refinement of pain 

evaluation techniques. The formalin test. Ann Ist 

Super Sanita. 2004; 40: 223-29. 

31- Coderre TJ, Fundytus ME, McKenna JE, Dalal 

S, Melzac R. The formalin test: a validation of the 

weighted-scores method of behavioral pain rating. 

Pain.1993; 54: 43-50. 

32- Lin MT, Chen JJ, Ho LT. Hypothalamic 

involvement in the hyperglycemia and satiety 

actions of somatostatin in rats. 

Neuroendocrinology. 1987; 45: 62-7. 

33- Honda K, Kamisoyama H, Uemura T, et al.  

The mechanism underlying the central glucagon-

induced hyperglycemia and anorexia in chicks. 

Comp Biochem Physiol A Mol Integr Physiol. 

2012; 163: 260-4.  

34- Teli T, Xanthaki D, Karalis KP. Regulation of 

appetite and insulin signaling in inflammatory 

states. Ann N Y Acad Sci. 2006; 1083: 319-28. 

Archive of SID

www.SID.ir

www.SID.ir


�źŧřƁƺƯ�Źŵ�ƲǀƫŚƯźƟ�Żř�ƾƃŚƳ�ŵŹŵ�źŝ�ƲǀƫřŶĮǀƯō�ƽŹƺſ�ƽŚƷźƳ�� 

 

ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÎ��ƵŹŚưƃ��ƽÕÖ���ŶŤƠſř�ƹ�ƲưƸŝÎÐÖÏ 

ÖÑ 

The Effect of Amygdalin on Formalin-Induced Pain in Male Mice 
 

Ghaibi NA1, Sofiabadi M2, Azhdari Zarmehri H2, Esmaeili MH2, Rastak S3, Daragi L3, Rasol pour H3 
1Dept. of Biophysics, Qazvin University of Medical Sciences, Qazvin, Iran 
2Dept. of Physiology, Qazvin University of Medical Sciences, Qazvin, Iran 

3Faculty of Paramedical Sciences, Qazvin University of Medical Sciences, Qazvin, Iran 

 

Corresponding Author: Sofiabadi M, Dept. of Physiology, Qazvin University of Medical Sciences, Qazvin, Iran 

E-mail: mohasofi@yahoo.com 

Received: 26 May 2013     Accepted: 24 Sep 2013 
 

 

Background and Objective: Amygdalin is likely to have analgesic and metabolic effects. In this study, the 

effects of chronic administration of amygdalin were investigated on the pain threshold, weight and blood 

sugar of mice. 

Materials and Methods: In this experimental study, formalin test was used as a chronic inflammatory model 

of pain. 60 mice (30-35 g) were divided into four groups (n=15) including: control and amygdalin 10, 25 and 

50 mg /kgw groups. Amygdalin was solved in saline and injected intraperitoneally every day at 9-10DP. The 

control group received saline intraperitoneally for one week. After the last treatment, 40µl formalin (2.5%) 

was injected to the right hind paw of the mice and pain symptoms (frequency of collecting flinching of the 

back skin and licking injection site) were recorded for 60 min. Weight of the mice was measured before and 

after the last treatment with amygdalin. Blood glucose was also measured at the end of the experiment. 

Results were analyzed by using one way ANOVA and Tukey or paired t-test. 

Results: Intraperitoneal injection of 10, 25 and 50 mg/kgw doses of amygdalin reduced pain in male mice. In 

concentration of 50 mg/kg, not only the pain was completely inhibited but the animals�weight also decreased 

compared to pre-treatment period. Chronic injections of amygdalin had no impact on normal blood sugar 

levels. 

Conclusion: Chronic intraperitoneal injection of amygdalin increases pain threshold in mice and may also 

cause weight loss. 
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