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The aim of this study was to analyze the trend of combined use of silymarin and hy-

poglycemic drugs (anti-diabetics) by elderly outpatient in 7-year period in Taiwan and 

assess whether the trends may be in line with the preliminary positive outcome. A 

systematic review analysis was performed to identify the correlation of silymarin to 

hypoglycemic drugs. A retrospective and descriptive population based study was then 

performed by using claim database of the National Health Insurance Research Data-

base, which contains all inpatient and outpatient medical claims of approximately 23 

million patients in Taiwan between January 2000 and December 2006. Adult patients 

aged from 18 years to ≧60 years, who had concurrently prescribed silymarin and an-

tidiabetic drugs at outpatient visit were identified. The prescribing trends were de-

scribed in terms of prescribing patterns of silymarin monotherapy or combination 

therapy in each study year. The extents to which the co-prescription of two drugs and 

the association with patients’ characteristics, types of hospitals and co-morbid chronic 

diseases were assessed and statistically analyzed by SPSS for Windows as well as 

Many-faceted Rasch Model. A total of 3193049 prescriptions, which included silymarin 

monotherapy and silymarin-antidiabetics combination therapy, were identified over 

the 7-year period from 2000 to 2006.  The total number of prescription of silymarin 

monotherapy and silymarin-antidiabetics combination therapy increased from 0.17% 

(860/515765) in 2000 to 0.76% (2335/ 309053) in 2006 and from 0.01% in 2000 to 

0.11% in 2006, respectively. Silymarin combined with antidiabetics were mostly pre-

scribed to patients aged 60 years or older. The proportion of prescriptions with sily-

marin alone increased about 4 folds from 245 in 2000 to 1022 in 2006, among pa-

tients over 60 years old. The number of co-prescriptions prescribed to the same aged 

patients also increased from 15.49% to 58.8 %. Most prescriptions were prescribed 

for 28 days.  Forty-two percent of the co- prescriptions were prescribed at the same 

visit.  The correlation of co-prescription of silymarin-antidiabetics with patients’ cha-

racteristics, specialty of prescribing physicians, types of antidiabetics and other co-

founders showed statistical significance. Silymarin is widely used in Taiwan and Eu-

rope as a hepato-protective drug. As it is able to reduce plasma glucose and pancrea-

tic lipid peroxidation reported by some studies, the increased trends of co-prescription 

of silymarin and hypoglycemic drugs in elderly population found in this study may 

imply that some physicians management of diabetic cirrhotic patients had a positive 
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trends towards the positive preliminary outcome that silymarin reduces insulin resis-

tance. Therefore, patients who want to use silymarin may need to be informed about 

the possibility of drug interaction in order to reduce therapeutic failure or increased 

toxicity of conventional drug therapy. 

 

Keywords: Silymarin, hypoglycemic drugs, Diabetes mellitus, co-prescription, retrospective 

population study 

 

 

Introduction 

 

 Silymarin is a popular herbal prepara-

tion and a general name for several flavo-

nolignans extracted from the seed of milk 

thistle (Silybum marianum L) [1].  Fruit 

and seeds of the milk thistle are a major 

source of silymarin which consist of silibi-

nin, isosilybinin, silydianin and silychristin 

[2, 3].  Preparations of milk thistle seeds 

have been used as a natural medication 

for diseases of the liver and biliary tract 

for over 2000 years. The pharmacological 

profile of silymarin has been well defined 

and included hepatoprotective properties, 

anti-inflammatory, immunomodulating 

activities and powerful antioxidant that 

has been used to treat various hepatic 

disorders, including hepatotoxicity sec-

ondary to acute and chronic viral hepatitis 

[4, 5]. The improvement of the antioxida-

tive defense was performed by preventing 

glutathione depletion and antifibrotic ac-

tivity [6]. To date, it is widespread use of 

silymarin by patients with chronic liver 

disease in western countries because of 

substantial clinical trials and a meta-

analysis reporting that silymarin is effec-

tive for acute and chronic liver diseases 

[7-9]. Despite its popularity, there is still 

limited data available on the safety and 

drug interactions. Since silymarin is usual-

ly ingested on a long-term basis, the long 

term effect on the silymarin-drug interac-

tion needs to be investigated [3].  

General public believe that herbal 

preparations are good for health because 

they are a natural products. However, po-

tential herbal-drug interaction is a major 

safety concern, especially for drugs with 

narrow therapeutic indices and used by 

the elderly, it may cause severe adverse 

drug reactions. Recently, few studies indi-

cated that silymarin may reduce HbA1C, 

plasma glucose and lipid peroxidation [3, 

10-15]. Some studies suggested a poten-

tial for drug interaction due to inhibitory 

effects of silymarin on cytochromes P450 

[10, 16-18]. 

In Taiwan, people are usually used 

Traditional Chinese Medicines (TCM, her-

bal medicine or complementary or alter-

native medicine in western countries, 

TCM) in combination with chemical drugs 

[19]. There is also an increasing trend 

worldwide in the use of TCMs or alterna-

tive medicines alone or combined with 

other prescribed medicines [20]. Approx-

imately 16% of prescription-drug users 

consumed TCM simultaneously [21]. More 

than 60% of patients do not disclose their 

use of herbal medicine on their own when 

physicians took medical history and also 

many physicians are unaware of the po-

tential herb-drug interactions which might 

possibly caused severe adverse drug reac-

tions [21]. 

  The aim of this study was to analyze 

the trend of combined use of silymarin 

and hypoglycemic drugs by elderly outpa-

tient over a 7-year period in Taiwan and 

to assess if the trends may be in line with 

clinical trial outcomes.  

 

 

Methods 

 

Literature search 

A systematic review methodology was 

used to identify literatures on the correla-

tion of silymarin to hypoglycemic drugs. 

The terms ‘silymarin’, ‘hypoglycemic or 

anti-diabetics’, ‘drug -interaction’, were 

searched in Medline, Pub-med from 1990 
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to June 2008. Only English language was 

eligible. Review article, comments and let-

ters were excluded from this review. 

 

Data source  

Data were retrieved from the Longitu-

dinal Health Insurance Database (LHID) 

between January 1, 2000 and December 

31, 2006. LHID, which is constructed and 

managed by the National Health Research 

Institute, contains comprehensive health 

care utilization and enrollment information 

of National Health Insurance (NHI) benefi-

ciaries. LHID comprises the following files: 

inpatient expenditures by admissions 

(DD), details of inpatient orders (DO), 

ambulatory care expenditures by visit 

(CD), details of ambulatory care orders 

(OO), expenditures for prescriptions dis-

pensed at contracted pharmacies (GD), 

and details of prescriptions dispensed at 

contracted pharmacies (GO). 

 

Patient Selection 

The inclusion criteria in the study were 
adult patients aged 18 years to ≧60 years 

and used at least one antidiabetic agent 

and any brand of silymarin prescribed 

concurrently in one prescription associated 

with the visit. Silymarin and antidiabetic 

agents were identified by using the Bu-

reau of National health Insurance Drug 

Codes [22] and classified by using Ana-

tomic Therapeutic Chemical (ATC) code, 

which is an internationally accepted classi-

fication system of drugs coordinated by 

the WHO Collaborating Center for Drug 

Statistics Methodology [23]. Classes of 

antidiabetic agents were categorized into 

two pharmacological subgroups: insulins 

(ATC code: A10A) and oral blood glucose 

lowering drugs (ATC code: A10B); silyma-

rin (ATC code: A05BA03).  Any brand of 

silymarin and any one of hypoglycemic 

drugs reimbursed by BNHI prescribed at 

the same visit were defined as the combi-

nation of two drugs.  

Silymarin prescribed alone or in com-

bination with antidiabetic drugs for pa-

tients with ICD-9 codes, 070.0-070.9 (1. 

other diseases due to viruses); 155.0-

155.2 (2. malignant neoplasm); 270.6-

270.9 (3. other metabolic disorders and 

immunity disorders); 291.0-291.9; 305.0-

305.3 (5. mental disorders); 320-389 (6. 

diseases of the nervous system and sense 

organs); 390-459 (7. diseases of the cir-

culatory system); 460-519 (8. diseases of 

the respiratory system); 570.1-576.1 (9. 

other diseases of digestive system); 580-

629 (10. diseases of the genitourinary 

system); 680-709 (12. diseases of the 

skin and subcutaneous tissue); 710-739 

(13. diseases of the musculoskeletal sys-

tem and connective tissue); 740-759 (14. 

congenital anomalies); 760-779 (15. cer-

tain conditions originating in the perinatal 

period); 780-799 (16. symptoms, signs, 

and ill-defined conditions); 800-799 (17. 

injury and poisoning); E800-E999 (19. 

supplementary classification of external 

causes of injury and poisoning) were also 

retrieved from the claim database. 

 

Many-faceted Rasch Model (MFRM) 
  The many-faceted Rasch Model is 

usually used to analyze multi-level data 

sets [24]. Each response is associated 

with probability. Therefore, MFRM was 

used to analyze the aberrant correlation of 

different kinds of anti-diabetic drugs with 

the diseases, physicians specialty, and the 

studied years. Additionally, it also predicts 

the future trends and frequency of co-

prescribing through the use of item-fit and 

person-fit statistics in the model [25-27].  

The MFRM model is,_______________
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where Pnijkl and Pni(j-1)kl are the probability 

of scoring j and j-1 in item i at year occa-

sion k for person n of medicine depart-

ment l, respectively; γk andλl  is the thre-

shold of year occasion k and medicine de-

partment l, and the others are defined as 

above MFRM model. The primary advan-

tages of the many-faceted Rasch calibra-

tion are (a) that all facets involved in the 

calibration can be taken into account, (b) 

that the calibrated facets share the same 
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metric, and (c) that the measurement 

scales are additive [28]. 

 

Data analysis  

The trends of prescribing were de-

scribed as patterns of silymarin and its co-

prescription of antidiabetics. For the calcu-

lation of the annual prescribing pattern, 

the annual number of prescription of ei-

ther silymarin monotherapy or combina-

tion therapy with anti-diabetics were di-

vided by the total number of prescriptions 

of any pattern. The prescribing patterns in 

this study were classified into monothera-

py or in combination with anti-diabetics. 

The correlation of prescribing pattern with 

patient characteristics (age, gender, co-

morbid), types of hospitals, specialty of 

prescribing physicians and other cofound-

ers in the out-patient setting during the 

study period were evaluated and ana-

lyzed. 

  Chi-square statistics was used to find out 

the key cofactors correlated to the proba-

bility of co-prescription. By using the 

many-faceted Rasch Model (MFRM) [24, 

25, 28], the type of anti-diabetic drugs 

related to the main cofounders were ana-

lyzed (in Rasch model called facets). SPSS 

for Windows (Version 15) was used to 

analyze data. 

 

 

Results and Discussion 

 

From the systematic review, there 

were 14 published articles, including in 

vitro and in vivo studies, indicated that 

silymarin may be able to reduce insulin 

resistance and may be used in diabetes 

mellitus [11, 12, 15, 35-43]. In addition, 

the silymarin-drug interactions may not 

be excluded. 

 A total of 3193049 prescriptions for 

silymarin monotherapy and silymarin-

antidiabetics combination therapy were 

identified over the 7-year period from 

2000 to 2006.  The prescribing patterns 

for monotherapy of silymarin and combi-

nation therapy with antidiabetics in each 

year from 2000 to 2006 were showed in 

table 1. The total number of prescriptions 

(included silymarin and silymarin-

antidiabetics) for studied drugs declined 

from 515,765 in 2000 to 309,053 in 2006. 

The trends of prescribing pattern for sily-

marin monotherapy and co-prescribed 

with hypoglycemic drugs increased steadi-

ly, the proportion rates showed a signifi-

cant increase from 0.17% in 2000 to 

0.76% in 2006 for silymarin monotherapy 

and from 0.01% in 2000 to 0.11% in 

2006 for co-prescription, respectively 

(P<0.01).  

Table 1 shows that no significant 

change in the use of silymarin monothe-

rapy and silymarin-antidiabetics combina-

tion therapy for patients aged <20, but 

declined significantly for the age of 20-39 

and 40-49 years over the studied years. 

Silymarin either prescribed alone or in 

combination with hypoglycemic drugs for 

patients aged 50-59 decreased from 2000 

to 2002 but increased from 2002 to 2006 
( P<0.01); for patients aged≧ 60 years, 

both monotherapy or combination therapy 

increased significantly (P<0.01). 

The association of co-prescription of 

silymarin and hypoglycemic drugs with the 

demographic characteristics showed sta-

tistically significant (P< 0.05). The trends 

in association of co-prescription with the 

years were increased from 2000 to 2003 

and then declined from 2003 to 2006 due 

to the issue of new restricted reimburse-

ment policy. In table 2, the co-

prescription of silymarin with anti-

diabetics have statistically significant dif-
ference between the patients with age≧ 

60 years and other aged groups, the t 

values are 15.72 for age<20 ; t=8.48 for 

20-39; t=3.53 for age 40-49 and t=4.24 

for age of 50-59.  In addition to the co-

prescription prescribed by physicians of 

internal medicine, there were other spe-

cialties co-prescribed silymarin with hy-

poglycemic drugs, such as obstetrics, pe-

diatrics and surgery (table 2).    

Fifteen hypoglycemic drugs were iden-

tified to prescribe with silymarin. The first 

number in the parentheses indicated the 

sequence and the second number indi-
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cated the numbers of generic brands for 

the same drug. According to the classifica-

tion of hypoglycemic drugs, oral blood 

glucose lowering drugs (ATC code: A10B) 

can be further classified as first generation 

sulfonulurea agents: tolbutamide (1,1), 

tolazamide (2, 2), chlorpropamide (3, 6); 

second generation: glipizide (4, 25), gly-

buride (5, 32), glimepiride (6, 14), glicla-

zide (7, 47), gliquidone (8, 2); Biguanine: 

metformin (11, 75), buformin (12, 1); 

Meglitinides: repaglinide (9, 6), nategli-

nide (10, 9); Thiazolidinedione: rosiglita-

zone (13, 8), pioglitazone (14, 14) and 

Alpha-glucosidease inhibitors: acarbose 

(15, 19). 

 

 

Table 1.   Changes in the utilization pattern of Drugs of Anti-diabetic and Silymarin in Taiwan from 2000 to 2006 

   2000 2001 2002 2003 2004 2005 2006 P value 

Total prescriptions 
of studied drugs 

515765 520628 530733 535558 456,557 324,755 309,053 <.001 

Silymarin monotherapy  

A: No. of pre-
scriptions (%) 

860(0.17) 1470(0.28) 2164(0.41) 4416(0.82) 3177(0.70) 2925(0.90) 2335(0.76) <.001 

Age (years, %)          

<20 27(3.14) 18(1.22) 17(0.79) 37(0.84) 20(0.63) 26(0.89) 20(0.86) ns 

20-39 159(18.49) 303(20.61) 356(16.45) 695(15.74) 437(13.76)  406(13.90) 318(13.62) <.001 

40-49 229(26.63) 314(21.36) 469(21.67) 883(20.00) 568(17.88) 509(17.40) 404(17.30) <.001 

50-59 200(23.26) 343(23.33) 502(23.19) 949(21.49) 781(24.58) 789(26.97)  632(27.01) <.001 

>=60 245(28.49) 501(34.08) 802(37.06) 1852(41.94) 1371(43.15) 1253(42.84) 1022(43.77) <.001 

Silymarin combination with anti-diabetic drug 

B: No. of pre-
scriptions (%) 

71(0.01) 179(0.03) 279(0.05) 2319(0.43) 499(0.11) 373(0.11) 350(0.11) <.001 

Age (years, %)          

<20 0(0.00) 0(0.00) 0(0.00) 15(0.65) 0(0.00) 0(0.00) 0(0.00)  

20-39 0(0.00) 26(14.53) 23(8.24) 337(14.53) 28(5.61) 8(2.14) 17(4.86) <.001 

40-49 32(45.07) 28(15.64) 21(7.53) 412(17.77) 25(5.01) 39(10.46) 52(14.86) <.001 

50-59 28(39.44) 54(30.17) 72(25.81) 517(22.29) 173(34.67) 145(38.87)  136(38.90) <.001 

>=60 11(15.49) 71(39.66) 163(58.42) 1038(44.76) 273(54.71) 181(48.53) 206(58.86) <.001 

 

 

Figure 1 shows the results of MFRM 

analysis in an interval logit scored scale, 

on which all cofounders are shown sepa-

rately at the top of the figure within the 

respective facets. Along the vertical col-

umn, the higher the position, the less the 

probability of co-prescriptions was pre-

scribed. Therefore, hypoglycemic drugs 

located at the lower bottom of the second 

vertical column indicated higher preva-

lence of co-prescribed with silymarin, for 

example, repaglinide (represented as 

number 9), which located at the higher 

position at the bottom of column two as 

compared to nateglinide, clorpropamide, 

glipizide, gliquidone, showed less probabil-

ity of co-prescribed with silymarin. The 

same results for rosiglitazone, glyburide, 

gliclazide, metformin Tolbutamide, tola-

zamide, buformin, pioglitazone and acar-

bose, co-administered with silymarin, 

were not be identified in any prescriptions 

because those did not appeared within the 

studied facets. The results in other co-

founders, such as prescription year, pa-

tient’s age, comorbid chronic disease and 
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specialty of prescribing physicians also 

showed similar results. Furthermore, the 

co-prescription was most likely prescribed 

by physicians for treating liver diseases, 

and then endocrine, nutritional and meta-

bolic diseases and immunity disorders 

(no.3 in appendix I) and symptoms, signs 

and ill-defined conditions( no.16 in ap-
pendix I) and for patients aged between≧ 

60 years (figure 3). 

 

 
Figure 1.  Many-faceted analysis for silymarin-

antidiabetics co-prescription 
Notes: logit (1st facet); antidiabetics (2nd facet); 
prescription years (3rd facet) patients’ age( 4th fa-
cet). Specialty of prescribed physicians (6th facet); 
Diagnosis (7th facet, meaning of number 
represented in table 3).  
*P<0.05 

 

Figure 2 showed the probability of dis-

tribution of studied hypoglycemic drugs 

co-prescribed with silymarin from the year 

of 2000 to 2006, which indicated that re-

paglinide, rosiglitazone, glyburide, glicla-

zide, metformin were highly co-prescribed 

with silymarin by physicians as compared 

to gliquidone,. chlorpropamide.  

In this study we found that the num-

ber of prescription of silymarin alone was 

increased dramatically from 2000 to 2003, 

but declined gradually from 2003 to 2006. 

 

 
Figure 2.  The probability of distribution of stu-

died hypoglycemic drugs co-prescribed with silyma-
rin from the year of 2000 to 2006 

Note: 9: repaglinide; 13: rosiglitazone; 5: glybu-
ride; 7: gliclazide; 11: metformin﹔3: chlorpropa-

mide; 8:gliquidone; 4: glipizide 

 

Additionally, the trends of association 

of co-prescription with the years were also 

declined from year 2003, which showed 

that year 2003 was a critical year because 

of the issue of more restricted reim-

bursement policy by BNHI in order to low-

er the drug expenditure of silymarin 

claimed by the medical institutions, which 

is about US$150602.4 ( 1US$=NT$33.1) 

annually [29]. The total number of co-

prescription of silymarin with hypoglycem-

ic drugs was increased about 5- folds in 

2006 as compared to that in 2000. It may 

be most likely that the issue of more re-

stricted reimbursement policy for silyma-

rin monotherapy since 2003 and the in-

creased number of diagnosis of patients 

suffered from both liver diseases and di-

abetes [30]. Other reasons may be the 

physicians agreed with the substantial 

evidences of studies to support the notion 
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that silymarin has antidiabetic effects by 

decreasing glycosylated hemoglobin 

(HbA1c), fasting blood glucose [11-16]. 

 

 
Figure 3.  The probability of distribution 

of studied hypoglycemic drugs co-

prescribed with silymarin by patient age 

 

Silymarin has a good safety profile and 

has been used to treat liver disease since 

the 16th century and recently widespread 

used by patients with chronic liver disease 

in Europe [6]. Few studies to evaluate the 

potential interaction of silymarin with 

drugs which may metabolize through cy-

tochrome P 450 2C9 or 3A4 in vivo with 

the conclusion that silymarin may inhibit 

cytochrome P450 2B6, 2C8, 2C9 and 3A4 

with high concentration and reducing P-

glycoprotein(P-gp) transport [3, 10-11, 

16-17]. Accordingly , the potential risk of 

drug-drug interactions in co-

administration of silymarin and drugs 

which are metabolized through cytoch-

rome P 2C9 or 3A4 may not be excluded 

[3], such as hypoglycemic drugs retrieved 

in this study, for example, repaglinide, 

rosiglitazone, glyburide, gliclazide, those 

are metabolized through cytochrome P450 

2C8, 2C9, or 3A4 [34]. As silymarin is a 

popular herbal product in the market and 

limited information is available on the 

safety, drug-interactions, we suggest that 

silymarin preparations should be labeled 

to alert consumers to potential interac-

tions when co-administration with other 

drugs. Healthcare professionals (physi-

cians, pharmacists) should give advice to 

patients, who want to use silymarin, about 

the possibility of potential drug interac-

tions, especially for patients aged ≧ 60 

years. 

By using the MFRM model, we found 

the same results of correlation of key co-

factors to co-prescription as chi-square 

analysis, for example, the prevalence of 

co-prescription was highly related to di-

gestive disease (represented as symbol 

9), then followed by endocrine, nutritional 

and metabolic diseases and immunity dis-

orders (represented as symbol 3) and 

symptoms, signs and ill-defined conditions 

(represented as symbol 16), and infec-

tious, diseases of the circulatory system, 

diseases of respiratory system 

(represented as symbol 1,7,8).  All these 

sub-specialty were belongs to internal 

medicine. However, the correlation of co-

prescription to other specialty in addition 

to the above-mentioned is likely consi-

dered as abnormal prescribing pattern or 

behavior. We assume that the physicians 

of these specialties may be prescribed as 

per patients’ special request.  

The limitation of this study is similar to 

other studies using administrative data-

bases and need to be illustrated. The 

claim database used in this study only 

provide information on the drugs pre-

scribed, it cannot provide any clinical in-

formation to evaluate the response of pa-

tients on drug therapy, such as patient 

compliance, laboratory data. The preva-

lence of co-prescription is just the approx-

imate estimation on healthcare institu-

tions, not including the over-the-counter 

or self-administered medications which 

are not covered by BNHI program. 
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Table 2.   Association between demographic characteristics and prescribing pattern of co-prescription of Silyma-

rin and hypoglycemic Drugs from 2000-2006.  

 Co-prescribe 

Total no. of 
silymarin 
alone 

% p value 
 yes % no % 

Gender           100.00% 0.075 

Female 1775 24.33% 5522 75.67% 7297 42.05%  

Male 2295 22.83% 7755 77.17% 10050 57.95%  

Year           100.00% <0.001 

2000 71 8.26% 789 91.74% 860 4.96%  

2001 179 12.18% 1291 87.82% 1470 8.47%  

2002 279 12.89% 1885 87.11% 2164 12.47%  

2003 2319 52.51% 2097 47.49% 4416 25.46%  

2004 499 15.71% 2678 84.29% 3177 18.31%  

2005 373 12.75% 2552 87.25% 2925 16.86%  

2006 350 14.99% 1985 85.01% 2335 13.46%   

Age           100.00% <0.001 

<20 15 9.09% 150 90.91% 165 0.95%  

20-39 439 16.78% 2177 83.22% 2616 15.08%  

40-49 609 18.04% 2767 81.96% 3376 19.46%  

50-59 1125 27.64% 3080 74.32% 4144 23.89%  

>=60 1943 27.58% 5103 72.42% 7046 40.62%   

Hospital      100.00% >0.05 

public 520 20.54% 2012 79.46% 2532 14.60%  

private 3550 23.96% 11265 76.04% 14815 85.40%  

Specialty           100.00% <0.001 

Internal(1) 3915 23.78% 12545 76.22% 16460 94.89%  

Surgery(2) 77 12.28% 550 87.72% 627 3.61%  

Obstetrics(3) 5 11.11% 40 88.89% 45 0.26%  

Pediatrics(4)  32 59.26% 22 40.74% 54 0.31%  

Others(5) 41 25.47% 120 74.53% 161 0.93%   

Chronic diseases      100.00% >0.05 

No 2967 31.12% 6567 68.88% 9534 54.96%  

Yes 1103 14.12% 6710 85.88% 7813 45.04%   

Total 4070 23.46% 13277 76.54% 17347 100.00%   

 
  
 

In conclusion, silymarin is widely used 

in Taiwan and Europe as a hepato-

protective drug. As it is able to reduce 

plasma glucose and pancreatic lipid perox-

idation which had been reported by some 

studies, the increased trends of co-

prescription of silymarin and hypoglycemic 

drugs in elderly population found in this 

study may need to be concerned. These 

findings may imply that some physicians 
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management of diabetic cirrhotic patients 

had a positive trends towards the positive 

preliminary outcome that silymarin reduc-

es insulin resistance. However there is still 

limited information available on the safe-

ty, drug-interactions. Patients who want 

to use silymarin may need to be informed 

about the possibility of drug interaction in 

order to reduce therapeutic failure or in-

creased toxicity of conventional drug ther-

apy.  

 

 

References 

 
1. Pepping J. Milk thistle: Silybum marianum. Am J 

Health Syst Pharm 15;56(12):1195-7. 1999. 
2. Vaknin Y, Hadas R, Schafferman D, Murkhovsky 

L, Bashan N. The potential of milk thistle (Sily-
bum marianum L.), an Israeli native, as a source 
of edible sprouts rich in antioxidants. Int J Food 
Sci Nutr 59(4):339-46. 2008. 

3. Wu JW, Lin LC, Tsai TH. Drug-drug interactions of 
silymarin on the prescription of pharmacokinetics. 
J Ethnopharmacol 121:185-193. 2009. 

4. Flora K, Hahn M, Rosen H, Benner K. Milk thistle 
(Silybum marianum) for the therapy of liver dis-
ease. Am J Gastroenterol 93(2):139-43. 1998. 

5. Sonnenbichler J, Goldberg M, Hane L, Madubunyi 
I, Vogl S, Zetl L. Stimulatory effect of silibinin on 
DNA synthesus in partially hepatecyomized rat 

livers:non-response in hepatoma and other ma-
lign cell lines. Biochem Pharmacol 538-541. 1986. 

6. Stickel F, Schuppan D. Herbal Medicine in the 
treatment of liver diseases. Digestive and Liver 
Disease 39:293-304. 2007. 

7. De Smet PAGM. Herbal remedies. N Engl J Med 
347:2046-56. 2002. 

8. Angulo P, Patel T, Jorgensen RA, Therneau TM, 
Lindor KD. Silymarin in the treatment of patients 
with primary biliary cirrhosis with a suboptimal 
response to ursodeoxycholic acid. Hepatology 
32:897-900. 2000. 

9. Schuppan EG, Hahn EG, Clinical studies with si-
lymarin: fibrosis progression is the end point. He-
patology 33:483-4. 2001. 

10. Doehmer J, Tewes B, Klein KU, Gritzko K, Mu-
schick H, Mengs U. Assessment of             drug-
drug interaction for silymarin. Toxicol In Vitro 
22(3):610-7. 2008. 

11. Huseini HF, Larijani B, Heshmat R, Fakhrzadeh H, 
Radjabipour B, Toliat T, Raza  M. The efficacy of 
Silybum marianum (L.) Gaertn. (silymarin) in the 
treatment of  type II diabetes: a randomized, 
double-blind, placebo-controlled, clinical trial. 
Phytother Res 20(12):1036-9. 2006. 

12. Rehman Hussain SA, Silymarin as an adjunct to 
glibenclamide therapy improves long-term and 
postpramdial glycemic control and body mass in-
dex in type 2 diabetes. J Med Food 10(3): 543-
547. 2007. 

13. Jacob S, Lehmann R, Rett K, Haring HU. Oxida-
tive stress and insulin action: a role for antioxi-
dants. In Antioxidants in Diabetes management, 
Packer L Rosen P, Tritschler HJ, King GL(eds) 
Marcel Dekker: New York, 319-338. 

14. Evans JL, Goldfine ID. Alpha-lipoic acid: a multi-
functional antioxidant that improves insulin sensi-
tivity in patients with type 2 diabetes. Diabetes 
Technol Ther 2(3):401-13. 2000. 

15. Velussi M, Cernigoi AM, De Monte A, Dapas F, 
Caffau C, Zilli M. Long-term (12 months) treat-
ment with an anti-oxidant drug (silymarin) is ef-
fective on hyperinsulinemia, exogenous insulin 
need and malondialdehyde levels in cirrhotic di-
abetic patients. J Hepatol 26(4):871-9. 1997. 

16. Beckmann-Knopp S, Rietbrock S, Weyhenmeyer 
R, Böcker RH, Beckurts KT, Lang W, Hunz M, Fuhr 
U. Inhibitory effects of silibinin on cytochrome P-
450 enzymes in human liver microsomes. Phar-
macol Toxicol 86(6):250-6. 2000. 

17. Fuhr U, Beckmann-Knopp S, Jetter A, Lück H, 
Mengs U. The effect of silymarin on oral nifedi-
pine pharmacokinetics. Planta Med 73(14):1429-

35. 2007. 
18. Kessler RC, Davis RB, Foster DF, Van Rompay MI, 

Walters EE, Wilkey SA, Kaptchuk TJ, Eisenberg 
DM. Long-term trends in the use of complemen-
tary and alternative medical therapies in the 
United States. Ann Intern Med 135(4):262-268. 
2001. 

19.  Klepser TB, Doucette WR, Horton MR, Buys LM, 
Ernst ME, Ford JK, Hoehns JD, Kautzman HA, Lo-
gemann CD, Swegle JM, Ritho M, Klepser ME. As-
sessment of patients' perceptions and beliefs re-
garding herbal therapies. Pharmacotherapy 
20(1):83-87. 2000. 

20. Man DW, Kelly JP, Rosenberg L, Anderson TE, 
Mitchell AA. Recent patterns of medication use in 
the ambulatory adult population of the United 
States: the Slone survey. JAMA 287(3):337-44. 
2002. 

21. Kuo GM, Hawley ST, Weiss LT, Balkrishnan R, 
Volk RJ. Factors associated with herbal use 
among urban multiethnic primary care patients: a 
cross-sectional survey. BMC Complement Altern 
Med 4:18. 2004. 

22. Bureau of National Health Insurance Website. 
Available from http://www.nhi.gov.tw. Accessed 
on 1 May 2008. 

23. WHO Collaborating Center fir Drug Statistics Me-
thodology. ATC Index with DDDs 2003. WHO: Os-
lo.2003. 

24.  Linacre JM. Many-facet Rasch Measurement. 
Chicago: MESA Press. 1989. 

25. Linacre JM. FACETS [computer program]. Chica-
go, IL: [accessed September]. 

26. Bond TG, Fox CM. Applying the Rasch model: 
fundamental measurement in the human 
sciences. Lawrence Erlbaum Assoc Inc. p.179, 
2001. 

27. Wright BD, Mok M. Rasch models overview. Jour-
nal of Applied Measurement 1: 83–106. 2000. 



  Chan et al.   
 
 

  

 

10 
 

28. Zhu W, Cole EL. Many-faceted Rasch calibration 
of a gross motor instrument. Res Q Exerc Sport. 
67(1):24-34. 1996. 

29. Bureau of Health Insurance: 
http://www.nhi.gov.tw/webdata/webdata.asp?me
nu=1&menu_id=4&webdata_id=805&WD_ID=19 
Accessed on 1 May 2008. 

30. Notifiable infectious Disease Statistics System. 
http://nidss.cdc.gov.tw/SingleDisease.aspx?Pt=s
&dc=1&dt=3&disease=0703. Accessed on 1 May, 
2008 

31. Sridar C, Goosen TC, Kent UM, Williams JA, Hol-
lenberg PF. Silybin inactivates cytochromes P450 
3A4 and 2C9 and inhibits major hepatic glucuro-
nosyltransferases. Drug Metab Dispos 32(6):587-
594. 2004. 

32. Zuber R, Modrianský M, Dvorák Z, Rohovský P, 
Ulrichová J, Simánek V, Anzenbacher P. Effect of 
silybin and its congeners on human liver micro-
somal cytochrome P450 activities. Phytother Res 
16(7):632-638. 2002. 

33. Weyhenmeyer R, Mascher H, Birkmayer J. Study 
on dose-linearity of the pharmacokinetics of sili-
binin diastereomers using a new stereospecific 
assay. Int J Clin Pharmacol Ther Toxicol 
30(4):134-8. 1992. 

34. Sean Sweetman. Martindale: The Complete Drug 
Reference. The Royal Pharmaceutical Society of 
Great Britain. 

35. Lirussi F, Beccarello A, Zanette G et al. Silybin-
betacyclodextrin in the treatment of patients with 
diabetes mellitus and alcoholic liver disease. Effi-
cacy study of a new preparation of an anti-
oxidant agent. Diabet Nutr Metab 15: 222–231. 
2002. 

36. Soto C, Mena R, Luna J et al. Silymarin induces 
recovery of pancreatic function after alloxan 
damage in rats. Life Sci 75: 2167–2180. 2004. 

37. Soto CP, Perez BL, Favari LP, Reyes JL. Preven-
tion of alloxan-induced diabetes mellitus in the 
rat by silymarin. Comp Pharmacol Toxicol 119: 
125–129. 1998.  

38. Soto C, Recoba R, Barron H, Alvarez C, Favari L. 
Silymarin increases antioxidant enzymes in allox-
an-induced diabetes in rat pancreas. Comp Bio-
chem Physiol Toxicol Pharmacol 136: 205–212. 
2003.  

39. Velussi M, Cernigoi AM, De Monte A, Dapas F, 
Caffau C, Zilli M. Long-term (12 months) treat-
ment with an antioxidant drug (silymarin) is ef-
fective on hyperinsulinemia, exogenous insulin 
need and malondialdehyde levels in cirrhotic di-
abetic patients. J Hepatol 26: 871–879. 1997. 

40. Velussi M, Cernigoi AM, Viezzoli L, Dapas F, Caf-
fau C, Zilli M. Silymarin reduces hyperinsuline-
mia, malondialdehyde levels, and daily insulin 
needs in cirrhotic diabetic patients. Curr Ther Res 
53: 533–545. 1993. 

41. Von Schonfeld J, Weisbrod B, Muller MK. Silibinin, 
a plant extract with antioxidant and membrane 
stabilizing properties, protects exocrine pancreas 
from cyclosporine toxicity. Cell Mol Life Sci CMLS 
53: 917–920. 1997. 

42. Fallah-Hoseini H, Larijani B, Heshmat R, et al. 
The efficacy of Silybum marianum (L) Gaertn (si-
lymarin) in the treatment of type II diabetes: A 
randomized, double-blind, placebocontrolled, 
clinical trial. Phytother Res 20: 1036-9. 2006. 

43. Fallah-Hoseini H, Larijani B, Fakhrzadeh H, et al. 
The clinical trial of Silybum Marianum seed ex-
tract (Silymarin) on type II diabetic patients with 
hyperlipidemia. Irn J Diabetes Lipid Disord 
3(2):201-6. 2004. 
 

 

 
 
 
 
 

 


