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ABSTRACT: Myopathy is one of the side effects of colchicine, manifested as pain, 
dysfunction, and weakness of muscles. Ginseng extract antioxidant and anti-inflammatory 
activities have been reported in muscular tissue. This study was conducted to investigate 
whether administration of ginseng ameliorates colchicine-induced skeletal muscles damage 
in adult male albino rats. Forty adult male albino rats were randomly divided into four 
groups (ten/group) – Group I (control group): rats received normal diet and orally given 
normal saline, Group II: ginseng extract was administered via oral gavage daily for one 
month at the doses of 300 mg/kg, Group III (Colchicine treated group): rats were given 
colchicine (50 µg/kg/day) via oral gavage for one month, and Group IV: concomitant 
administration of Ginseng and colchicine for one month. Serum creatine kinase (CK) 
levels were measured, and skeletal muscles specimens were processed for light and 
electron microscopic examination. Administration of colchicine (group III) showed 
elevated serum CK, and histologically myofibrillar disarray foci together with cellular 
infiltration and edema. Group IV showed reduction in most of those manifestations. 
Concomitant administration of ginseng with colchicine ameliorated most of the symptoms 
related to colchicine induced-myopathy. 
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INTRODUCTIONV 

Myopathy is a term used to describe muscle 
diseases characterized by abnormal muscle tissue, 
pain and weakness, which result in physical 
disability1. Consequently, this burdens the health 
system, and the quality of life of individuals, 
particularly athletes. Muscle pathologies include a 
wide range of conditions that are attributed to 
genetic factors, inflammatory conditions, dietary 
supplements and drugs. Muscular Dystrophies are 
the example of genetic related myopathies and 
myasthenia gravis, an immune related disorder in 
which antibodies attack acetylcholine receptors at 
the neuromuscular junction2. Interestingly, drug 
injections into muscles can often cause damage to 
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muscles3. Drug induced myopathy is a side effect 
of several drugs used to treat several medical 
conditions, for example, colchicine for gout, 
chloroquine for malaria, statins as anti-cholesterol, 
interferon-α for hepatitis, and emetine for 
vomiting4. Other medications could cause 
myopathy primary or secondary to a neuropathy 
such as recreational drugs and reverse-transcriptase 
inhibitors (RTIs) for HIV. AIDS drug-induced 
myopathy could result from alteration in the muscle 
tissue metabolism such as malfunctioning 
mitochondria and respiratory exchange ratio (RER) 
in case of statin, microtubules synthesis in case of 
colchicine, or interfere with the phosphorylation 
status as in RTIs5.  

Colchicine is an alkaloid medication extracted from 
the corms or seeds of Colchicum autumnale and 
prescribed for patients suffering from gout and 
familial Mediterranean fever6. Colchicine is known 
for its effects on muscle microtubule synthesis by 
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interference with the polymerization of tubulin, 
resulting in a myopathy characterized by pain and 
dysfunction especially at long term uses7. Creatine 
kinase (CK) is an enzyme important as a catalyzer 
for the reversible phosphorylation of creatine (Cr) 
by adenosine triphosphate (ATP) in muscle and 
brain tissue8. Increased serum level of CK is an 
indicator of myopathy as in myocardial infarction 
(MI). Clinical findings of colchicine-induced 
myopathy include muscle weakness, increased CK, 
alteration in electromyography, and histological 
vacuolar myopathy4,5. Stopping the use of the drug 
relieves symptoms, although prolonged high CK 
levels are seen in some patients8.  
 
Panax Ginseng is a perennial plant belonging to the 
Panax genus of the Araliaceae family and 
considered as one of the most highly valued natural 
dietary supplements worldwide9. The plant roots 
are collected, processed, and formulated into 
different medicinal supplements.   Panax Ginseng 
contains a number of chemicals that are considered 
as the active constituents responsible for its 
therapeutic potentials, including Ginsenosides or 
ginseng saponins9. Ginsenosides amphiphilic 
properties facilitate its action either through plasma 
membrane structures or their interaction with 
steroid receptors9-11. The beneficial value of the 
Panax Ginseng formulations was recognized in 
different pathologies and symptoms such as 
diabetes mellitus, tumors, pain, fever, and muscle 
weakness12. Early uses of Panax Ginseng were for 
the purpose of lowering the aging process and 
extending life9. Furthermore, different extracts of 
ginseng have demonstrated its beneficial effects 
against radiotherapy side effects in experimental 
studies, and these beneficial effects were explained 
by the improvement of the immune response and 
antioxidant abilities of ginseng constituents13. 
Ginseng remedies are recognized as an anti-
inflammatory, and anti-oxidant factors in a model 
of myopathy14. Recently, ginseng supplements for 
one month have shown an increase in physical, 
biochemical and biomechanical properties of 
muscles in a mice model compared to controls15.  
Ginseng antioxidant effect was demonstrated in 
cardiac myopathy of rats subjected to hyperbaric 
oxygen by decreasing damage to the muscle and 
aortic endothelium16. The ability of ginseng 
supplements to eliminate reactive oxygen species is 
demonstrated in laboratory studies17. This ability of 
ginseng as an anti-oxidative stress is reported in 
studies on the skeletal muscles and liver of animal 
models following intense exercise18-20. On the other 
hand, ginseng supplements have been shown to 
modulate several enzymes in muscle cells such as 
creatine kinase, mitochondrial citrate synthase 
(antioxidant), 3-hydroxyacyl-CoA dehydrogenase 
(antioxidant), beta Glucuronidase (inflammatory), 
and glucose-6-phosphate dehydrogenase 

(inflammatory) malondialdehyde (antioxidant)12,19. 
The purpose of this study was  to investigate the 
protective effect of ginseng against colchicine-
induced skeletal muscles damage in adult male 
albino rats. 
 
METHODOLOGY 
 
This study was carried out on 40 adult male albino 
rats with an average body weight of 150-200g. 
Animals were allowed free access to food and 
water ad libitum and exposed to controlled 
conditions of temperature (20 ± 3ºC), and humidity 
(45-65%) with a 12-12 hrs. light-dark cycle 
throughout the experimental course. The 
experiments were conducted according to the 
ethical norms approved by the Faculty of Medicine 
Ethics Committee at Mutah University. Rats were 
accommodated in separate cages and after one-
week accommodation, the rats were evenly and 
randomly divided into 4 groups, 10 rats each. 
Group I (control group): Rats were given normal 
diet and orally given normal saline for one month. 
Since there was no reference compound available, 
this group received only physiological saline 
solution, which was also the solution used to 
dissolve the extract. Group II (Ginseng group): 
Rats were given  ginseng extract (100 mg/kg body 
weight) via oral gavage daily for one month (dose 
of 300 mg/kg body weight is within the 
recommended range20). Group III (Colchicine 
group): rats were given colchicine (50 µg/kg body 
weight/day), via oral gavage, for one-month. 
Physiological saline solution was used to dissolve 
the extract21. Group IV (combined group): Rats 
were given Ginseng and colchicine as described 
above for one month. Colchicine 500µg tablet and 
Panax ginseng extract capsule 100 mg were 
purchased from a local pharmacy. 
 
Serum biochemistry 
 
At the end of experiment, all animals were 
sacrificed by decapitation after being anesthetized 
by ether. Blood samples were collected from 
abdominal aorta in plain tubes for laboratory 
examination. Creatine kinase (CK) serum activity 
levels were quantitatively estimated by kinetic 
International Federation of Clinical Chemistry 
(IFCC) method using an automatic analyzer 
(Reckon Diagnostics, India). The values were 
expressed as mean ± SE. The difference between 
groups was determined using ANOVA test, and p < 
0.05 values were considered significant. 
 
Histology Examination 
 
Skeletal muscle tissue samples were harvested from 
soleus muscle of the hind limbs of rats.  Skin was 
incised, muscle was exposed and two muscle 
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samples were immediately harvested and processed 
for each animal by two methods. The first muscle 
samples were prepared for light microscopic 
examination by immediately being fixed in 10% 
neutral buffered formalin and paraffin, and 
embedded sections were stained using H & E 
stain22. The second specimen was immediately 
fixed in 3% glutaraldehyde solution and was 
processed and examined using transmission 
electron microscope23. 
 
RESULT 
 
Biochemical results 
 
Serum Creatine kinase (CK) level is considered an 
important indicator for skeletal muscle damage. CK 
levels were increased significantly in the Group III 
rats administered colchicine,  (386.8 ± 59.4u/L) 
compared to the normal control group, group I 
(167.1 ± 21.4u/L). Group IV (combined Colchicine 
and ginseng) showed no significant increase levels 
of CK (226.8 ± 76.4u/L).  Adding ginseng only to 
food (group II) did not show significant increase on 
CK levels (186.4 ± 22.3u/L). 
 
Histological Results 
 
Examination of longitudinal sections of skeletal 
muscle under light microscope showed that, rats in 
control and ginseng groups (groups I & II), muscle 
fibers have normal striation, dark acidophilic 
sarcoplasm and multiple flattened nuclei at the 
periphery (Figure 1a). Group III (colchicine group) 
presented abnormal changes including, variation in 
the size of muscle fibers, loss of organization, 
mononuclear infiltration, focal necrosis and edema 
in the extra cellular matrix (Figure 1b-d). 
Concomitant administration of ginseng with 
colchicine ameliorates most of these changes in 
muscle tissue (Figure 1e and f). 
 
Electron microscopic results 
 
Muscle sections examined under transmission 
electron microscope (TEM) for rats in groups I and 
II showed normal organized muscle fibers with 
normal appearance and presence of mitochondria, 
no abnormality in the microstructure of myofibrils 
which includes the alternating dark and light bands, 
Z lines, A band, I band and H zone (Figure 2a). In 
the Colchicine group (group III), rats’ muscle tissue 
demonstrated abnormality, which included cells 
with irregularly outlined and condensed nuclei, 
fragmented and discontinuous myofibrils (Figure 
2b), abnormal shape and arrangement of the 
mitochondria (Figure 2c). Rats in the combined 
group (received concomitant colchicine and panax 
ginseng; group IV) showed that most of the 

myofibrils demonstrated normal arrangement of A 
and I bands. However, myofibrils spacing and 
mitochondria polymorphs could be seen in certain 
locations of the muscle tissue (Figure 2d and e). 
 
DISCUSSION 
 
This in vivo animal study appeared to prove 
colchicine-induced myopathy model in skeletal 
muscle supported by histological, and blood 
chemistry findings. In addition, histological, and 
biochemistry results support the use of Panax 
Ginseng as supplement to lessen the adverse effects 
of colchicine induced myopathy in skeletal muscle 
tissue. Initially, Serum Creatine kinase (CK), an 
indicator of muscle tissue injury, levels were 
increased in colchicine-treated group. Our findings 
were consistent with previous reported case study 
of patients with Familial Mediterranean Fever who 
received colchicine treatment with high levels of 
serum CK and inflammatory cells and disorganized 
myofibrils and formation of vacuoles24. 
Furthermore, our findings are in accordance with 
previous studies, which demonstrates a 
characteristic myopathic change in muscle in 
experimental animals25,26. Colchicine myopathy 
and polymyositis cases experience similar 
symptoms of weakness in their proximal muscles, 
elevated levels of serum CK and electromyography 
(EMG) profile27. 
 
Colchicine may produce a neuromuscular disorder 
even when given in customary doses. Colchicine 
myoneuropathy was recognizable by the quick 
clinical and electrophysiologic improvement 
following drug withdrawal21,28. In colchicine toxic 
effects on muscle tissue, the histological profile 
showed disorganized myofibers, lack of striation, 
inflammatory cell infiltrate, edema and separation 
of fibers21,24. However, there are two mechanisms 
by which colchicine produce pathology profile: by 
inhibition of tubulin polymerization into 
microtubules, as well as by alteration in the 
expression of dopaminergic receptors2,29. 
Colchicine affects microtubules synthesis in cells 
by inhibiting its polymerization, therefore, 
affecting the transporting system within cells 
notably muscle and nerve fibers26,30 and 
subsequently affecting cell division30,31. One 
potential explanation for the autopathic vacuoles 
seen in histological sections is the interference with 
lysosomes transportation within the microtubules21. 
Soleus muscle (primarily Type I skeletal muscle 
fibers) was found to have a 1.7-fold higher relative 
content of a-tubulin compared with primarily Type 
IIb skeletal muscle fibers. The selective type I 
involvement is probably due to the higher tubulin 
amount in type I fibers14,32. 
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Figure 1: Photomicrograph of longitudinal section of soleus muscle of rats stained with H&E X400. (a) 
Group I (control group) showing normal muscle features; (b-d) Group III (Colchicine group); (b) area of 
disturbance normal striation and pale acidophilic sarcoplasm and edema in the interstitium associated 
with focal area of muscle fiber necrosis; (c and d) a disarray of myofibers, loss of striation, increased 
space between fibers due to increased connective tissue and edema associated with mononuclear cellular 
infiltration; (e and f) Group IV (combined Colchicine and Ginseng) a mild loss of normal striation and 
mild cellular infiltration. 
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Figure 2: TEM images of longitudinal section of soleus muscle of rats. (a) Control group and ginseng 
group (group I & II), showing normal pattern of striation, A band, I band, Z line (arrowed), H zone and 
mitochondria (wide arrowheads) between the muscle fibers; (b and c) Colchicine group (group III) 
showing, fragmentation of myofibrils (arrowheads), in some areas the myofibrils are lost (encircled), the 
nucleus is irregular in shape and shows condensed chromatin. The Z-lines are seen to be interrupted 
(arrowed); Notice a small number of mitochondria (wide arrowheads); (d and e) Combined group 
(colchicine and panax ginseng; group IV) showing the protected effect of ginseng normal arrangement of 
A and I bands in (d) and mitochondria polymorphs (arrowed) in (e) and muscle fibers appeared similar 
to the control group. 
 
Colchicine myopathy treatment is simple and based 
on colchicine interruption.  Our data suggested that 
Panax ginseng could reduce muscle damage and 
help prevent injuries. Changes induced by 

colchicine in rats’ muscle tissues were improved 
after concomitant administration of ginseng with 
colchicine20. Ginseng in different formulations has 
resulted in the decrease of serum CK levels, 
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peroxidation of lipids, and some inflammatory 
indicators in rats that experience treadmill14. The 
protective effect of ginseng on colchicine-induced 
toxic myopathy by lowering serum CK is 
hypothesized to be mediated by the antioxidant 
effect of its active ginsenoside ingredients16,33. 
Ginsenosides interactions with cell membrane will 
modify its fluidity and prevent membrane 
peroxidation34. Ginseng helps in rhinitis35 and 
antioxidant activity20,36.  
 
Conclusion 
 
The model used in the present study to induce 
myopathy was colchicine. The muscle showed 
abnormal changes.  The administration of panax 
ginseng was able to improve colchicine-induced 
damage within skeletal muscle. 
 
REFERENCES 
 
1. Wolfson AB, Hendey GW, Ling LJ, Rosen 

CL, Schaider JJ, Sharieff GQ. Harwood-Nuss' 
clinical practice of emergency medicine: 
Lippincott Williams & Wilkins; 2012. 

2. Joyce JN. Differential response of striatal 
dopamine and muscarinic cholinergic receptor 
subtypes to the loss of dopamine: II. Effects of 
6-hydroxydopamine or colchicine 
microinjections into the VTA or reserpine 
treatment. Exp neurol. 1991;113(3):277-90. 

3. Slobodnick A, Shah B, Pillinger MH, 
Krasnokutsky S. Colchicine: old and new. The 
Am J Med. 2015;128(5):461-70. 

4. Owczarek J, Jasiñska M, Orszulak-Michalak 
D. Drug-induced myopathies. An overview of 
the possible mechanisms. Pharmacol Rep. 
2005;57(1):23-34. 

5. Dalakas MC. Toxic and drug-induced 
myopathies. J Neurol Neurosurg Psychiatry. 
2009;80(8):832-8. 

6. Ahern M, Reid C, Gordon T, McCredle M, 
Brooks P, Jones M. Does colchicine work? 
The results of the first controlled study in acute 
gout. Intern Med J. 1987;17(3):301-4. 

7. Clément M-J, Savarin P, Adjadj E, Sobel A, 
Toma F, Curmi PA. Probing interactions of 
tubulin with small molecules, peptides, and 
protein fragments by solution nuclear magnetic 
resonance.  Methods Cell Biol. 2010;95:407-
47. 

8. Kissin EY, Corbo JC, Farraye FA, Merkel PA. 
Colchicine myopathy in a patient with familial 
Mediterranean fever and normal renal function. 
Arthritis Care Res. 2003;49(4):614-6. 

9. Yang Y, Ren C, Zhang Y, Wu X. Ginseng: an 
nonnegligible natural remedy for healthy 
aging. Aging dis. 2017;8(6):708. 

10. Ralla T, Herz E, Salminen H, Edelmann M, 
Dawid C, Hofmann T, et al. Emulsifying 

Properties of Natural Extracts from Panax 
ginseng L. Food Biophys. 2017;12(4):479-90. 

11. Attele AS, Wu JA, Yuan CS. Ginseng 
pharmacology: multiple constituents and 
multiple actions. Biochem Pharmacol. 
1999;58(11):1685-93. 

12. Cabral de Oliveira AC, Perez AC, Merino G, 
Prieto JG, Alvarez AI. Protective effects of 
Panax ginseng on muscle injury and 
inflammation after eccentric exercise. Comp 
Biochem Physiol C Toxicol Pharmacol. 2001 
Nov;130(3):369-77. 

13. Lee TK, Johnke RM, Allison RR, O'Brien KF, 
Dobbs LJ Jr. Radioprotective potential of 
ginseng. Mutagenesis. 2005;20(4):237-43. 

14. de Oliveira ACC, Perez AC, Merino G, Prieto 
JG, Alvarez AI. Protective effects of Panax 
ginseng on muscle injury and inflammation 
after eccentric exercise. Comp Biochem 
Physiol C Toxicol Pharmacol. 
2001;130(3):369-77. 

15. Ma G-D, Chiu C-H, Hsu Y-J, Hou C-W, Chen 
Y-M, Huang C-C. Changbai Mountain ginseng 
(Panax ginseng CA Mey) extract 
supplementation improves exercise 
performance and energy utilization and 
decreases fatigue-associated parameters in 
mice. Molecules. 2017;22(2):237. 

16. Facino RM, Carini M, Aldini G, Berti F, 
Rossoni G. Panax ginseng administration in 
the rat prevents myocardial ischemia-
reperfusion damage induced by hyperbaric 
oxygen: evidence for an antioxidant 
intervention. Planta Medica. 1999;65(07):614-
9. 

17. Kim YK, Guo Q, Packer L. Free radical 
scavenging activity of red ginseng aqueous 
extracts. Toxicology. 2002;172(2):149-56. 

18. Voces J, Alvarez AI, Vila L, Ferrando A, 
Cabral de Oliveira C, Prieto JG. Effects of 
administration of the standardized Panax 
ginseng extract G115 on hepatic antioxidant 
function after exhaustive exercise. Comp 
Biochem Physiol C Pharmacol Toxicol 
Endocrinol. 1999;123(2):175-84. 

19. Voces J, Cabral de Oliveira AC, Prieto JG, 
Vila L, Perez AC, Duarte ID, et al. Ginseng 
administration protects skeletal muscle from 
oxidative stress induced by acute exercise in 
rats. Braz J Med Biol Res. 2004;37(12):1863-
71. 

20. Estaki M, Noble EG. North American ginseng 
protects against muscle damage and reduces 
neutrophil infiltration after an acute bout of 
downhill running in rats. Appl Physiol Nutr 
Metab. 2014;40(2):116-21. 

21. Kuncl RW, Duncan G, Watson D, Alderson K, 
Rogawski MA, Peper M. Colchicine myopathy 
and neuropathy. New Eng J Med. 
1987;316(25):1562-8. 



Maathadi et al / Protective effect of Panax ginseng on experimentally induced colchicine myopathy 
	

	
Copyrighted © by Dr. Arun Kumar Agnihotri. All rights reserved | DOI: http://dx.doi.org/10.4314/ijmu.v14i1.3  

 

17 

22. Carleton HM, Drury RAB, Wallington EA. 
Carleton's histological technique: Oxford 
University Press, USA; 1980. 

23. Bancroft JD, Gamble M. Theory and practice 
of histological techniques: Elsevier health 
sciences; 2008. 

24. Fernandez C, Figarella-Branger D, Alla P, 
Harlé J-R, Pellissier J-F. Colchicine myopathy: 
a vacuolar myopathy with selective type I 
muscle fiber involvement. Acta 
Neuropathologica. 2002;103(2):100-6. 

25. 25. Caglar K, Odabasi Z, Safali M, Yenicesu 
M, Vural A. Colchicine-induced myopathy 
with myotonia in a patient with chronic renal 
failure. Clin Neurol Neurosurg. 
2003;105(4):274-6. 

26. Albuquerque E, Warnick J, Tasse J, Sansone F. 
Effects of vinblastine and colchicine on neural 
regulation of the fast and slow skeletal muscles 
of the rat. Exp Neurol. 1972;37(3):607-34. 

27. Marciniak C, Babu A, Ghannad L, Burnstine 
R, Keeshin S. Unusual electromyographic 
findings associated with colchicine 
neuromyopathy: a case report. PM R. 
2016;8(10):1016-9. 

28. Kuncl RW, Cornblath DR, Avila O, Duncan G. 
Electrodiagnosis of human colchicine 
myoneuropathy. Muscle Nerve. 
1989;12(5):360-4. 

29. Weisenberg RC, Broisy GG, Taylor EW. 
Colchicine-binding protein of mammalian 
brain and its relation to microtubules. 
Biochemistry. 1968;7(12):4466-79. 

30. Kreutzberg GW. Neuronal dynamics and 
axonal flow, IV. Blockage of intra-axonal 

enzyme transport by colchicine. Proceedings of 
the National Academy of Sciences. 
1969;62(3):722-8. 

31. INOUÉ S. The effect of colchicine on the 
microscopic and submicroscopic structure of 
the mitotic spindle.  Collected Works Of 
Shinya InouÉ: Microscopes, Living Cells, and 
Dynamic Molecules (With DVD-ROM): 
World Scientific. 2008:89-102. 

32. Boudriau S, Vincent M, Cote CH, Rogers PA. 
Cytoskeletal structure of skeletal muscle: 
identification of an intricate exosarcomeric 
microtubule lattice in slow- and fast-twitch 
muscle fibers. J Histochem Cytochem. 
1993;41(7):1013-21. 

33. Xie J-T, Shao Z-H, Hoek TLV, Chang W-T, Li 
J, Mehendale S, et al. Antioxidant effects of 
ginsenoside Re in cardiomyocytes. Eur J 
Pharmacol. 2006;532(3):201-7. 

34. Jung HL, Kang HY. Effects of Korean red 
ginseng supplementation on muscle glucose 
uptake in high-fat fed rats. Chin J Nat Med. 
2013;11(5):494-9. 

35. Jung J-W, Kang H-R, Ji G-E, Park M-S, Song 
W-J, Kim M-H, et al. Therapeutic effects of 
fermented red ginseng in allergic rhinitis: a 
randomized, double-blind, placebo-controlled 
study. Allergy Asthma Immunol Res. 
2011;3(2):103-10. 

36. Cha J-Y, Park J-C, Ahn H-Y, Eom K-E, Park 
B-K, Jun B-S, et al. Effect of Monascus 
purpureus-fermented Korean red ginseng 
powder on the serum lipid levels and 
antioxidative activity in rats. J Korean Soc 
Food Sci Nutr. 2009;38(9):1153-60. 

 


