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Abstract 
3,3-Diindolylmethane (DIM) is a natural compound that is abundant in cruciferous vegetables such 
as broccoli and cabbage. DIM has been used in numerous animal models in cancer prevention, as 
well as in human clinical trials. The objective of this review is to verify the influence of DIM in the 
treatment of different types of cells and tumors of various types of cancer. The results show the 
positive effect that DIM intake has on different types of cancer such as: cell apoptosis, inhibition of 
tumor growth and improvements with combined chemotherapy treatment. In conclusion, 
commenting that the intake of DIM has beneficial effects in different types of cancer such as 
colorectal, gastrointestinal, breast, prostate and ovarian. 
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Introduction 

3,3-Diindolylmethane (DIM) (Figure 
1) is a natural compound produced from the 
acid-catalyzed self-condensation of indole-3-
carbinol, which is abundant in cruciferous 
vegetables such as broccoli and cabbage [1]. 
 

 
 
Figure 1. Structure of the diindolylmethane. 
 

The biological activities and 
properties of DIM (Figure 2) have been the 
subject of high research interest. In addition 
to its outstanding chemotherapeutic activity, 
DIM has multiple properties: antiviral, 
antifungal, anti-leishmaniasis, anti- 

 
inflammatory, improves arthritis and 
promotes osteoclastogenesis [2]. 
 

 
 
Figure 2. Biological activities of the 
diindolylmethane. 
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Cancer chemoprevention is an 
important cancer preventive strategy that 
uses natural dietary phytochemicals or 
therapeutic drugs with relatively low toxicity 
to inhibit malignant transformation of cells. 
Therefore, chemoprevention may involve 
preventing carcinogens from reaching target 
sites, undergoing metabolic activation, or 
subsequently interacting with crucial cellular 
macromolecules such as DNA, RNA, and 
proteins at the stage of cancer initiation. 
Interestingly, prevention and/or protection 
against chemical carcinogens by 
phytochemicals present in cruciferous 
vegetables containing glucosinolates is of 
great interest because they may provide a 
safe and cost-effective strategy to combat 
cancer. In this context, numerous 
epidemiological and pharmacological studies 
have revealed that the consumption of 
cruciferous vegetables has substantial 
potential for the chemoprevention of human 
cancer [3]. 

DIM has been used in numerous 
animal models of cancer prevention, as well 
as in human clinical trials, focusing mainly on 
breast and prostate cancer. Among the many 
pathways affected by DIM are those mediated 
by the aryl hydrocarbon receptor (AHR) and 
the estrogen receptor (ER) [4]. 

The objective of this review article is 
to carry out a broad and exhaustive analysis 
of the available scientific evidence on the role 
of DIM in the treatment of different types of 
cells and tumors of various types of cancer 
such as: colorectal, gastrointestinal, breast, 
prostate and ovary. 

Material and Methods  

A descriptive review study has been 
carried out with the objective of answering 
the following research question: What effects 
does the intake of DIM have on the 
prevention and regression of different types 
of cancer? 

For this, a search was done in Pubmed 
in April 2024. In order to find the largest 
number of articles possible, the following 
keywords were used: diindolilmethane, 
cancer, prostate, colon, ovarian and breast. 

For the selection of articles, inclusion 
criteria were used such as: articles published 
in any country, articles published in English, 
articles where DIM is ingested in living beings 
with cancer and articles where the research is 
carried out in vivo and in vitro; The exclusion 
criteria were established: articles that do not 
clearly show the intake of DIM, articles that 
do not refer to cancer therapy. 

Results 
 

DIM Intake and Colorrectal Cancer 

In a study led by Zhang et al. DIM 
treatment was shown to inhibit the malignant 
progression of colorectal cancer (CRC). DIM 
increases the cytotoxicity of 5-Fluoracil (5-
FU) in CRC by regulating the expression of 
genes related to pyrimidine metabolism. DIM 
synergizes with 5-FU to enhance its inhibitory 
effects on CRC both in vivo and in vitro. 
Researchers suggest that DIM improves the 
therapeutic results of 5-FU-based 
chemotherapy in CRC with the combination 
5FU + DIM being a new strategy for the 
clinical therapy of CRC [5]. 

The authors Bhatnagar et al. 
discovered that DIM is very effective in 
inhibiting survivin synthesis and is able to 
significantly enhance butyrate-induced 
apoptosis of colon cancer (CC) cells. DIM can 
be highly effective in preventing CC [6]. 
 On the other hand, the authors Lee et 
al. concluded that DIM acted by inhibiting CC 
cell proliferation and inducing CC cell 
apoptosis [7]. 

Lerner et al. conducted research on 
colon cancer therapy using DIM, this study 
concluded that DIM induced apoptosis of 
human colon cancer cells and tumors [8]. 

In a recent study conducted by Clark 
et al. The possible synergistic effects of 
capsaicin in combination with DIM were 
evaluated. In this study, a synergistic 
induction of apoptosis and inhibition of cell 
proliferation in human CRC cells was 
observed through the combined 
administration of capsaicin and DIM [9]. 
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DIM and Gastrointestinal Cancer 

The authors Ye et al. found that DIM 
produced growth inhibition of gastric cancer 
(GC) cells both in vitro and in vivo [10]. 
  These results were confirmed by 
another study by Ye et al. where it was shown 
that DIM had an inducing effect on cell 
apoptosis and autophagy [11]. 

In the review study conducted by Kim 
et al. demonstrated that DIM acted on 
different cellular and molecular processes in 
gastrointestinal cancer cells such as: 
apoptosis, autophagy, cell cycle regulation, 
metastasis, angiogenesis, endoplasmic 
reticulum stress combined with other 
therapeutic treatments for gastrointestinal 
cancer (GIC) [12].  

A study by Ye et al. showed how DIM 
intervenes in the modulation of TNF Receptor 
Associated Factor 2, providing a new 
therapeutic target for human GC [13].  
 Li et al. in their study provided strong 
evidence that DIM induces the death of 
human gastric cancer cells [14]. 

However, Zhu et al. concluded that 
low doses of DIM can promote the growth 
and progression of GC, so DIM at low doses 
can produce an adverse effect in cancer 
therapy, only high doses have shown 
favorable effects [15]. 
 

DIM and Breast Cancer 
Jin et al. stated in their study that DIM 
administration produced an inhibition of 
breast cancer (BC) cell proliferation, so DIM 
can arrest the cell cycle progression of human 
BC cells [16]. 

Rahman et al. found in their study 
that DIM inhibited cell growth and induced 
apoptosis of human BC cells MDA-MB-231 by 
negatively regulating the expression of 
survivin [17]. 

In the study by Zhu et al. 
demonstrated that the combination of 
AZD5363 with DIM could be developed as a 
potential therapy for BC [18]. 

According to Hong et al. DIM inhibited 
DNA synthesis and cell proliferation of 2 
human BC cell lines: MCF-7 and MDA-MB-231 

[19].      
 Penta et al. suggest in their study that 
DIM can be used as a dietary bioactive 
phytochemical against human BC [20]. 
 The authors Saati et al. show in their 
study how DIM inhibits the proliferation of 3 
human BC cell lines: MCF-7, MDA-MB-231 
and SKBr-3 [21].  

Scientific evidence of the protective 
role of DIM against BC continues to grow. 
However, researchers Thomson et al. suggest 
that information on specific DIM dosing is 
currently lacking [22]. 
 

DIM Intake and Prostate Cancer 

The study conducted by Nachshon-
Kedmi et al. which aimed to examine the 
apoptotic pathways that may be involved in 
the effect of DIM on the prostate cancer (PC) 
cell line, showed that DIM induces apoptosis 
in human PC3 cells [23]. 

The objective of the study carried out 
by Fares et al. was to examine the 
effectiveness of DIM in preventing the 
development of PC tumors in an animal 
model. The results indicated that DIM 
significantly reduced tumor development in 
treated animals compared to controls [24]. 

The objective of the study carried out 
by Nachshon-Kedmi et al. was to examine the 
possible therapeutic effects of DIM in an in 
vivo mouse model. The results showed that 
DIM had a significant inhibitory effect on 
tumor growth [25]. 
 

DIM and Ovarian Cancer 

The authors Kandala et al. concluded 

in their study that DIM induces apoptosis in 

ovarian cancer (OC) cells by inhibiting STAT3 

oncoprotein signaling [26].  

 Furthermore, these researchers in 

another study showed that DIM induces 

apoptosis in OC cells and suppresses the 

growth of ovarian tumors in vivo by 

inhibiting the epidermal growth factor 

receptor pathway [27]. 
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Conclusions and Future Directions  

The conclusions of this review, it is 
highlighted that the intake of DIM has 
beneficial effects in differentes types of 
cancer, specifically: 
 

- DIM intake induces apoptosis and 
inhibits cell proliferation in human 
CRC and CC cells. 

- DIM is an inducer of apoptosis and 
inhibits the growth of GC cells. 

- DIM inhibits cell growth and induces 
apoptosis of 3 human CB cell lines: 
MCF-7, MDA-MB-231 and SKBr-3. 

- DIM has a significant inhibitory 
effect on tumor growth and induces 
apoptosis of PC cells. 

- DIM induces apoptosis of OC cells 
and suppresses the growth of 
ovarian tumors. 

 
Both DIM and other phytochemicals 

show great promise in the prevention and 
combined treatment of different types of 
cancer. Therefore, it is essential that there is 
greater scientific evidence on the effects of 
phytochemicals such as DIM on different 
types of cancer. 
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