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Backgroud: Cirrhotic patients are often complicated with portosystemic collateral vessels formation and

gastroesophageal variceal hemorrhage. Abnormal mesenteric angiogenesis participates in the process. Indole-3-

carbinol (C9H9NO) and 3,3’-diindolymethane (DIM), formed by breakdown of the glucosinolate glucobrassicin, are

prevalent in cruciferous vegetables with anti-angiogenesis properties. However, their influences in cirrhosis are

unknown. Methods: Spraque-Dawley rats with common bile duct ligation (CBDL)-induced cirrhosis received I3C

(20 mg/kg/day), DIM (5 mg/kg/day) or vehicle for 28 days, then systemic and portal hemodynamics, severity of

portosystemic shunting and mesenteric angiogenesis, and mesenteric protein expressions were evaluated. Results:

Compared to vehicle, both DIM and I3C significantly reduced portal pressure (PP), liver fibrosis and mesenteric

protein expressions of vascular endothelial growth factor (VEGF) and phosphorylated Akt. DIM suppressed pErk,

moreover, I3C decreased NFκB, pIκBα, portosystemic shunting degree and plasma VEGF level significantly.

Conclusions: The cruciferous vegetables byproducts I3C and DIM not only exert portal hypertensive effect but also

ameliorate abnormal angiogenesis and portosystemic collaterals in cirrhotic rats.

CBDL (N = 5) CBDL – DIM (n=7) CBDL - I3C (n=7)

BW (g) 388.40±55.26 409.14±11.19 411.71±62.78

MAP (mmHg) 126.92±11.29 108.87±14.91 112.66±19.83

HR (beats/min) 366.60±24.76 325.86±28.44* 360.14±35.94

PP (mmHg) 18.94±0.85 16.53±1.65 16.06±2.94*

CO (mL/min) 129.46±35.29 115.18±24.48 100.44±34.83

CI (mL/min/100 g) 33.49±9.14 28.13±5.79 24.69±9.26

SV (mL/beats) 0.35±0.10 0.35±0.06 0.28±0.08

SVR (mmHg/mL/min/100 g) 4.18±1.83 3.96±0.66 5.22±2.44

SMA flow (mL/min/100 g) 5.93±1.21 6.15±1.06 5.88±2.34

SMA resistance 

(mmHg/mL/min/100 g)

19.23±4.92 15.62±4.33 18.52±6.47

Table 1. BW and Hemodynamic Parameters in CBDL-
Induced Cirrhotic Rats With DIM, I3C or Vehicle 
Treatment *P<0.05, DIM-treated or I3C-treated group 
versus corresponding vehicle group.

*Upper panel: CD31-labelled mesenteric window microvascular  
networks (100x). 

*The second panel: DIM markedly decreased the vascular 
length and vascular area of mesenteric window (*P<0.05, DIM 
vs. vehicle). 

* The third panel: The Sirius red-stained liver sections (40x).
*The fourth panel: DIM and I3C significantly reduced Sirius red-

stained area of the liver sections.


