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Proposed Mode of Action for CA102N  in 

Cancer Cells 

Annexin V and propidium iodide (PI) staining were used to quantify 

the percentage of apoptotic cells in control, H2O2, 5-FU and  

CA102N treatments 

The increased number of TUNEL-positive cells  with CA102N (200 mg/kg, or 4.5 mg/kg H-

Nim) treatment demonstrates that CA102N enhances tumor cell apoptosis in HT29 xenograft 

cells as indicated in green/white. (TIW-2X /QW-1X per week).  

 METHODS 

CA102N  Induces Cell  Apoptosis in HT29 Cells and  Xenograft Tumor Sections 
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RESULTS 

CA102N Inhibits Angiogenesis in vivo CA102N Interferes with the Molecular Components  of 

PI3K/Akt/mTOR  Signaling as Detected by Western Blot  

 

 PI3K/Akt/mTOR singling pathway was analysed 

in HT29 xenograft mice in response to treatment 

of CA102N(18.8mg/kg) and Perifosine 

(40mg/kg). Levels of Akt,  and mTOR,  and their 

respective downstream targets were assessed by 

western blot analysis after 8 hr of a single iv 

dose . These data suggest that CA102N tested in 

this study significantly  suppressed the 

Akt/mTOR pathway proteins. 

 in vivo 

SUMMARY 

Time dependent effect of CA102N on the expression and phosphorylation of 

PI3K/Akt/mTOR pathway in vitro (HT 29 cells , 10 mg/ml (0.24 mg/ml H-Nim 

CA102N treatment).  Left panel, a time dependent decrease of  protein and 

phosphorylation levels was detected with CA102N treatment. Cells also exhibited a 

high level of autophagy at T=16 as indicated by the increased in  LC3BII/I ratio and 

conversion of LC3-I to LC3-II.  

ParameterUnits Estimate

AUC h*ug/ml 14769.52

Cmax ug/ml 2013.09

CL ml/h/kg 13.54

MRT h 10.76

Vss ml/kg 145.65

and in vitro 

 

 PI3K/Akt/mTOR signaling pathway was analysed 

in HT29 xenograft mice in response to treatment of 

CA102N (600 mg/kg or 17.7 mg/kg H-Nim) and 

Perifosine (40mg/kg). Levels of Akt, mTOR,  and 

their respective downstream targets were assessed 

by western blot analysis after 8 hr of a single iv 

dose . These data suggest that CA102N  

significantly  suppressed the Akt/mTOR pathway 

proteins. 

CA102N treatment  (200 mg/kg or  H-Nim 15 mg/kg) reduced intratumoral microvessel 

density (MVD) in colon cancer model. Representative areas from tumors of mice showing 

VEGF (A), CD31 (B) staining. The photographs were representative images at  400x. 

Microvessel density (MVD) quantitative 

analyses of CD31 (a biomarker for matured 

microvessels) were performed 

using  imaging analysis software Image pro 

6.3 

MTT Cell Viability: HT29 cells (5 × 103)  were cultured in  96-

well plates  and exposed to different concentrations of 

Fluorouracil (5FU) or CA102N. After 72h, cells were incubated 

with MTT solution. Absorbance was measured and viability (%) 

was determined relative to control untreated cells. 

Apoptosis Detection in CA102N treatments: TUNEL Assay in 

xenograft tumour sections (Roche Molecular Biochemicals) and 

Annexin-V staining and flow-cytometry analyses in HT29 cells 

were used to detect apoptosis. 

Western Analysis: HT29 cells were treated with 10 mg/ml 

CA102N. Cells were harvested at indicated time points then 

proteins were extracted and resolved from extracts using SDS-

PAGE followed by immunoblotting. PI3K/Akt/mTOR pathway 

proteins, total and phosphorylated, were assessed and quantified 

using an 1.49v imaging J system. 

Immunohistochemistry: Tumor tissues embedded in paraffin 

were cut to a section of 4 μm, deparaffinized, and treated with 

citrate buffer. After blocking the slides were incubated with 

vascular endothelial growth factor (VEGF) or CD31, treated 

with secondary antibody with horseradish peroxidase and  

counterstained with hematoxylin. Imaging analysis was 

performed (Image-Pro) at high-magnification fields (400×)  

In vivo PK/PD and efficacy studies HT29 cells were inoculated 

subcutaneously into female athymic nu/nu mice. For PD study, 

CA102N was  IV dosed at 600 mg/kg (H-Nim, 17.7 mg/kg). 

Tumor samples were assessed by western blot analysis. For PK 

study, BALB/c mice (N=3) were dosed with CA102N at 200 

mg/kg (H-Nim, 5 mg/kg). Blood samples were collected at 1, 2, 

4, 8, 24, 48, 72, and 148 hrs. For efficacy study the tumor length 

and width (mm) were measured using a digital calliper to 

determine  tumor volumes.   

An aberrant PI3K/Akt/mTOR signaling cascade is 

common in several human cancers, including CRC. 

The pathway regulates major pro-survival  cellular 

processes,  promotes tumorigenesis and inhibition of 

apoptosis.  Targeting the PI3K/Akt/mTOR network 

could be important in resistance mechanisms in 

cancer. CA102N is a conjugate of Hyaluronic Acid 

(HA) and H-Nim, a nimuselide (COX-2 inhibitor) 

derivative, currently in preclinical development. In 

the present study, we aimed to identify the overall 

molecular mechanism of the antitumor activity of 

CA102N and evaluate its impact on the PI3K 

pathway proteins. Cell based studies indicated that 

the antitumor activity of CA102N is related to 

apoptosis. CA102N represents a promising 

anticancer agent and the insights provided into the 

mechanisms of its anticancer activity may be the 

basis for advancing this candidate into clinic. 

HT29  cells were inoculated into female  nude mice. CA102N was IV  dosed at 200 mg/kg (5  mg/kg) . 

Blood samples (N=3) were collected at 0, 1, 2, 4, 8, 24, 48, 72, 144 hrs .  For the PD Study, CA102N at 

600 mg/kg (17.7 mg/kg H-Nim).Tumor samples were assessed by western blot analysis at the 

designated  time points and evaluated with respective potential PD markers.  

CA102N  PK and PD  in Mice 

Mice were randomized into treatment groups. Doses were  administered  via lateral tail vein.  Tumor 

measurements and body weights were recorded twice a week for 28 days (A). At the end of the study, all 

mice were sacrificed and the size and weight of tumors were recorded (B).CA102N at 200mg/kg (H-

Nim,4.5 mg/kg) (TIW-2X or /QW-1X per week) significantly inhibited tumour growth as compared to 

control vehicles  

In vivo Efficacy : Inhibition of HT29 Tumor Development in 

HT29 Xenograft Nude Mice 

In summary, we revealed that  CA102N  can target the 

PI3K/Akt/mTOR mediated pathways to inhibit tumor 

growth, angiogenesis and possibly induce autophagy. 

CA102N treatment results in significant inhibition of 

tumor cell growth, both in vitro and in vivo.   

 Apoptosis induced by CA102N is established as a 

central mechanism of tumor suppression. 

On the basis of these findings, CA102N  is currently  

under development  as a novel therapeutic candidate for 

the treatment of patients with colorectal cancer. 
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(A) % Growth inhibition of  CD44+ CRC cell lines HT29/SW480 in response to treatment with CA102N 

or 5-FU. (B) GraphPad  Prism was used to determine the IC50s.  Data are means of concentrations in 

triplicates, ± SD. 

CA102N inhibits Cell Growth  in CD44+ CRC cell  lines  

Parameter Units Estimate 

AUC h*ug/ml 14769.52 

Cmax ug/ml 2013.09 

CL ml/h/kg 13.54 

Vss ml/kg 145.65 

H-Nim  Log (mg/ml) 

Ctrl: 5.58% 

200 uM 5-FU: 20.86% 

10 mg/ml CA102N: 12.72% 

15 mg/ml CA102N: 24.67% 


