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Background: Silymarin is a compound derived from milk thistle plant 

with antioxidant and antinflammatory properties and possibility in 

having anticancer effect.  

Aim of study: To examine the cytotoxic effect of silymarin on three 

types of cancer cell lines in compares to 5-Flurouracil (5-FU).  

Materials and methods: a study was performed on the three cancer 

cell lines Rhabdomyosarcoma (RD) cell line, Glioblastoma multiform 

primary culture. (AMGM) human cervical cancer cell line (Hela) and 

Rat Embryo Fibroblast (REF) as normal cell line. cell lines were 

measured at 24, 48, and 72-hour in a microtitration plate under 

complete sterile conditions. The Cells were grown in optimum 

condition at 37c° and 5% CO2. Different concentrations of both 

silymarin and 5-FU and their combination was used starting from (25 

to 400) µg/ml of two fold dilution for each concentration were 

prepared and tested on each cell line, with three replicates for each 

concentration. MTT (3, 5-(Dimethylthioazol-2-yl)-2, 5-

diphenyltetrazolium bromide) method used to detect the cytotoxicity 

of each drug and their combination.    

Results: The obtained results showed a potent cytotoxic and growth 

inhibitory effect of silymarin on cancer cell with no cytotoxic effect on 

normal cells in comparison to 5FU in vitro. The effect of combination 



of 5-FU with silymarin on cancer cell lines was showed synergistic 

effects in concerning to the cytotoxicity of both. 

Conclusion: Silymarin showed a promising anticarcinogenic activity 

as well as increased the cytotoxic activity of 5-FU when combined 

with it. Silymarin is a safe and can be used as adjuvant in cancer 

therapy. 
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انفعانية انمضادة نهسرطان نكلا انسهيماريه وانفايف فهورويوراسيم 

 عهى ثلاثة اوواع مه خطوط انخهية انسرطاوية

 , انصيذني رضا رجا معيوفالأستار د.فاروق انجواد , الأستار د.شلال مراد 

 -الخلاصة :

السلٍمارٌه مركب وتاادً متاذي ٌمذلاأ دااتٍراح م ااكث ل كسالث اا لذحااا اا ذمالٍاج 

امذلاكه فعالٍج م اكث للسرطان مه خلال دطتٍقه على تلاتج خطاطط للللٍاج السارطاوٍج 

 اخط اخر اخر طتٍعً اسذعمل كسٍطرث .

فلطراٌطراسٍل اساذعمل مىراركا اا مذاالا -5مع لقل كرسخ داتٍراح السلٍمارٌه مقاروج 

مااٌرراررا  044-55على خططط الللٍج السرطاوٍج الثلاتج عىلما خررىاا ةذراكٍاس ماه 

-50اكان الذلرٍف ةىستج ضعرٍه لرل دركٍس  ٍا  كاان الذعارل علاى الللاٌاا لرذارث 

ساعج قٍسخ ةطرٌقج ال) .ح.ح( اعلى صرٍاج المعاٌرث الصارر  ادااخ  25اا  04

 اف معقمج .ظر

 

 



 

اظحرح الىذائح ان للسلٍمارٌه داتٍرا م اكا للسرطان امثتطا للىمط على خطاطط خلٍاج 

السرطان الثلاتج اةلان اي داتٍرعلى خاط الللٍاج الطتٍعٍاج مقارواج ماع فلطراٌطراساٍل 

كما اخل ان هىالأ داتٍرا دازرٌا ازٌاكث فً الرعالٍج الم ااكث للسارطان عىالما اساذعملا 

 اج.سطٌج ةالسخ

ةٍىخ الىذائح امراوٍج ااسذعمال السلٍمارٌه كعقار مساعل امٍه لمعالدج السارطان عىالما 

 اسذعمل سطٌج مع الرلطراٌطراسٍل.

 فلطراٌطراسٍل , خططط الللٍج , دثتٍط الىمط -5الرلمج المرذاذ :السلٍمارٌه , 

  

 

 

 

 

 

 

 

 

 

 

 

 



 

Introduction:    

   Cancer is a serious disease predicted to be the second cause of 

morbidity and mortality and have been increasing in the next few 

decades in the world due to high incidence of disease annually (1). 

Anticarcinogenic agents in current use, which includes drugs of 

microbial origin, and drugs derived from plants. Silymarin is a 

compound extracted from milk thistle plant where sililbinin is a 

flavonolignan more active of silymarin (2) , the later used as 

antioxidant agent with hepatoprotective activity(3,4)  A groups of 

researchers (5) reported that sililbinin main component of silymarin 

exerts antiangiogenic effect through decrease the expression of 

angiogenic stimulants HIF-1α (necrosis factor) INOS, PECAM-1, 

VEGF (Vascular endothelial growth factor receptor). The present 

study was performed to examine the cytotoxic activity of silymarin on 

cancer cell lines with or without 5-FU agent. Indeed there are no 

differences in the activity of silymarin and silybin against tumor cells 

when used experimentally in vivo and in vitro (6). 

Materials and methods                                                                                        

      Silymarin was used a pure powder and 5-FU vial in the present 

study. The three cancer cell lines Rhabdomyosarcoma (RD) cell line, 

Glioblastoma multiform primary culture. (AMGM) human cervical 

cancer cell line (Hela) and Rat Embryo Fibroblast (REF) as normal 

cell line. (RD,AMGM and Hela) and normal REF cell line obtained 

from  Iraqi Center for Cancer and Medical Genetics  Research 

(ICCMGR) in addition to RPMI media and other solutions used in the 

study. The periods of exposure of silymarin and 5-FU on cell lines 

were measured at 24-hour, 48-hour, and 72-hour in a microtitration 

plate under complete sterile conditions. The Cells were grown in 

optimum condition at 37c° and 5% CO2. Different concentrations of 

both silymarin and 5-FU and their combination was used starting 

from (25 to 400) µg/ml of two fold dilution for each concentration 

were prepared and tested on each cell line, with three replicates for 



each concentration. MTT (3, 5-(Dimethylthioazol-2-yl)-2, 5-

diphenyltetrazolium bromide) method used to detect the cytotoxicity 

of the compound in vitro study.    

Results              

  The effect of silymarin appears very clearly on AMGM cancer cell 

line. The minimum inhibitory effect detected of silymarin is (7.07%) at 

25µg/ml in 24hr incubation time in compare to (42.04%) in 24hr of 

incubation of 5-FU at 25 µg/ml concentration used table(1). 

 

Table-1- Cytotoxicity of silymarin and 5-FU on AMGM cell line* 

AMGM 

cancer 

cell 

line  

Conc.  

µg/ml 

Silymarin            5-FU                     

24hr  48hr  72hr  24hr  48hr  72hr  

Conc.400  24.07  39.79  52.92  62.54  71.41  83.93  

Conc.200  17.76  30.17  50.71  51.35  66.25  81.04  

Conc.100  13.99  24.26  40.36  49.82  64.88  74.08  

Conc.50  9.21  23.92  38.12  42.34  49.62  71.69  

Conc.25  7.07  10.65  23.64  42.04  37.18  58.48  

*All results are significant when P<0.05 

 

   The inhibitory growth effect of silymarin on AMGM reach to 

(52.92%) in 72hr of incubation at 400 µg/ml in comparison to 5-FU 

which reach to (83.93%) in 72hr of incubation at 400 µg/ml 

concentration. The increase in the efficacy of 5-FU when combined 

with same dose of silymarin clearly detected as synergism effect of 

silymarin more appear at 100µg/ml than 50µg/ml concentration used. 

The cytotoxicity% of 5-FU increased from 24.36% at concentration 

100µg /ml of 5-FU to 34.93% when combined with silymarin at 

concentration 100µg /ml in 24hr period of incubation. Also at the 



concentration 50µg/ml of 5-FU, the cytotoxicity raise from 45.44% to 

60.77% when combined with 100µg/ml concentration of silymarin in 

72hr period of incubation table (4).  

 

 

 
    Figure (1) Cytotoxicity of silymarin and 5-FU on AMGM cell line. conc.: 

concentration µg/ml 

 

The inhibitory effect of silymarin on Hela cancer cell was started from 

3.01% at 25µg/ml  

in 24hrs of incubation until reach 57.44% at 400ug/ml in 72hrs of incubation 

in comparison to 5FU was started from 33.72% at 25µg/ml in 24hrs of 

incubation and reach to 82.92% at 400µg/ml in 72hrs table (2).  
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Table 1-2 Cytotoxicity of silymarin and 5-FU on Hela cell line* 

 

 

 

 

*All results are significant when P<0.05 

 While when used silymarin in combined dose with 5-FU was lead to 

increase the cytotoxicity from 67.34% at 100µg/ml 5-FU alone to 68.98% at 

combination (100µg5-FU/ml with 100µg silymarin/ml) in 72hr period of 

incubation tab 

 

 

 

 

 

 

Hela 

cancer 

cell 

line  

Concentration 

µg/ml  

Silymarin            5-FU                     

24hr  48hr  72hr  24hr  48hr  72hr  

Conc.400  23.77  33.43  57.44  47.70  66.85  82.92  

Conc.200  10.71  21.97  51.79  47.21  60.00  81.59  

Conc.100  20.22  19.42  51.95  43.55  54.93  77.85  

Conc.50  13.88  17.18  53.79  35.36  21.88  75.79  

Conc.25  3.01  15.68  47.79  33.72  17.18  73.85  

 



 

 

Figure -2- Cytotoxicity of silymarin and 5-FU on HeLa cell line. Conc.(concentration 

µg/ml) 

Table -3- Cytotoxicity of silymarin and 5-FU on RD cell line* 

Table 1-3 Cytotoxicity of silymarin and 5FU on RD cell line 

                                                                    

 

*All results are significant when P<0.05 

 

   

 

RD 

cancer 

cell 

line  

Concentration 

µg/ml  

Silymarin            5-FU                     

24hr  48hr  72hr  24hr  48hr  72hr  

Conc.400  33.82  39.79  52.92  53.77  71.41  83.93  

Conc.200  30.80  30.17  50.71  48.09  66.25  81.04  

Conc.100  26.95  24.26  40.36  41.13  64.88  74.08  

Conc.50  24.11  23.92  38.12  36.76  49.62  71.69  

Conc.25  17.88  10.65  23.64  24.71  37.18  58.48  
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 The cytotoxic effect of silymarin on RD cell line started from 

(17.88%) at 25 µg/ml in 24hr incubation time, and increased to reach 

(52.92 %) at 400µg/ml in 72 hrs time. Where is combined silymarin 

with 5-FU, the efficacy increase to reach (74.57%) in  

compare to (67.34%) of 5-FU alone at the same time of incubation 

72hr.  

 

 

 

 

Figure -3- Cytotoxicity of silymarin and 5-FU on RD cell line 
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5-FU:5-flurouracil , sil: silymarin , hr: hour. 

*Results are significant when P<0.05 

**Results are highly significant when P< 0.001 

As show in the figure the cytotoxic effect of both 5-FU and silymarin increase as the time 

of incubation increased. 

 

 

 

 

Table-4- Cytotoxicity of combination of silymarin and 5-FU on three types of cancer cell lines                      

 

Concentr

ation 

µg/ml 

Cytotoxicity on AMGM    Cytotoxicity on Hela    Cytotoxicity on RD     

5-FU/sil 

(µg/ml) 

At 24hr  At 48hr  At 72hr  At 24hr  At 48hr  At 72hr  At 24hr At 48hr  At 72hr  

5-FU/sil 

100/100  
36.93

*

  53.79
*

  61.89
*

  15.30
*

  59.34
*

  68.98
*

  30.53
**

  53.15
*

  74.56
**

  

5-FU/sil 

100/50  
28.55

**

  49.33
**

  59.16
*

  14.64
**

  57.32
*

  69.36
**

  21.93
**

  59.82
*

  69.36
**

  

5-FU/sil 

50/50  

25.75
*
  

43.02
*

  57.42
*

  10.27
*

  55.05
*

  65.70
*

  21.42
**

  48.22
*

  53.17
**

  

5-FU/sil 

50/100  
23.96

*

  46.67
**

  60.77
**

  8.47
*

  49.24
**

  61.27
*

  21.93
**

  47.31
*

  61.27
**

  

5-FU 100  24.30
**

  40.78
**

  50.35
**

  9.84
**

  57.20
**

  67.34
**

  15.96
**

  51.23
**

  67.34
**

  

5-FU 50  17.04
**

  32.55
**

  45.44
**

  5.46
*

  49.62
**

  61.56
**

  8.25
**

  47.40
**

  61.56
**

  

Sil 100  17.11
**

  26.74
**

  28.55
**

  3.28
*

  18.94
**

  38.15
**

  5.96
**

  26.21
**

  38.15
**

  

Sil 50  15.70
**

  17.91
*

  13.41
*

  2.19
*

  9.72
**

  21.77
*

  3.16
*

  12.77
**

  23.41
**

 



Figure-4-cytotoxicity of combination of silymarin and 5-FU on three types of 

cancer cell lines. 

5-FU: 5-flurouracil, sil: silymarin, hr:hour, AMGM, RD, Hela : cancer cell lines 

Also the results was showed the viability of normal cell rat 

embryo fibroblast (REF) didn’t decrease when incubated with 

silymarin at different time (24hr, 48hr, 72hr).  
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Discussion  

    The severe toxicity of most anticarcinogenic drugs accelerate to 

search for new drug and efforts for development newer agents, that 

can prevent or slow-down cancer growth with less toxicity and more 

safety. Silymarin was one of these agents. Its contains silybin A and 

B, silychristin, and less silydanin which is extract from the Silybum 

marainum plant. These Phytochemicals derived from the milk thistle 

that has more attention in last decades. These agents have 

antioxidant, antinflammatory and cytoprotective properties that been 

more beneficial in human (4) (8). 

The beneficial anticarcinogenic of silymarin was shown in elevation 

the bioavailability of cytotoxic drugs such as daunomycin, vinblastine, 

and doxorubicin in cancer cells by inhibition of P-glycoprotein (P-gp), 

MRP1 -mediated drug carrier and breast cancer resistance protein 

(BRCP)(9)(10). Our results are similar to the results of these where 

silymarin used with 5-FU.    

    5-Fluorouracil is a pyrimidin analaong reached to high cytotoxic 

efficacy about 83% at 400 g/ml in 72 hour duration of incubation  also 

in turned on cancer cell lines through conversion to 5-FdUMP which 

competes with deoxuridine monophosphate (d-UMP) for eoxy 

thymidin synethatase thus depriving the cell of thymidin ,one of the 

essential precursor for DNA synthesis(11). 

   Silymarin was demonstrated to have wide range of cytotoxic 

activity against the three types of cancer cell lines (AMGM, RD, Hela) 

but RD cancer cell line was the more sensitive to the cytotoxic effect 

of silymarin. The cytotoxicity of the drug increase as increase the 

concentration and time of incubation increased. This effect is related 

to antiproliferative activity and induced apoptotic death of cancer cell 

(12) (13) which is similar to our results.  

    The variation in the percentage of cytotoxic efficacy of silymarin 

that had been obtained in the present study at three times of duration 

of incubation at five different concentrations suggested that silymarin 



effect may be involved in more than one mechanism on the cancer 

cells due to different concentrations of silymarin and have different 

intensive action on cancer cells as efficacy depend on concentration 

and time of exposure.  

  The obtained results revealed that silymarin potentiate the cytotoxic 

activity of 5-FU on the cancer cell lines (AMGM, RD and Hela) when 

used in different concentration ratio. Silymarin interfere with the 

integrity of cell membrane function so potentiate the action of 5-FU 

through decrease it exclusion out the cell. Our results similar to the 

results of other (14) who shown that silybin strongly synergizes activity 

of doxorubicin, cisplatin and carboplatin against human prostate 

carcinoma. 

The absent cytotoxic activity of silymarin on Rat embryo fibroblast (the 

normal cell line) that used in the present study is compatible with other 

studies (15) in using silymarin as safe drug for liver protective and treatment 

of alcohol induced liver damage. 

In conclusion : the wide rang activity of silymarin can inhibit the growth of 

cancer cell lines with percentage of 50-60% in compare to non treated 

cancer cell may give the chance to the drug to be used as adjuvant in 

cancer therapy.   
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