
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 26 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

Inhibition of Human Immunodeficiency Virus Type-1 (HIV-1) Replication
by Immunor (Im28), a New Analog of Dehydroepiandrosterone
Karidia Dialloa; Hugues Loembaa; Maureen Oliveiraa; Donatien D. Mavoungouaa; Mark A. Wainberga

a McGill AIDS Centre, Jewish General Hospital, 3755 Cote Ste-Catherine Road, Montreal (Quebec)
CANADA FI3T 1E2; Ventre de Recherches sur les pathologies hormonales (CRPH), Libreville, Gabon

To cite this Article Diallo, Karidia , Loemba, Hugues , Oliveira, Maureen , Mavoungoua, Donatien D. and Wainberg, Mark
A.(2000) 'Inhibition of Human Immunodeficiency Virus Type-1 (HIV-1) Replication by Immunor (Im28), a New Analog of
Dehydroepiandrosterone', Nucleosides, Nucleotides and Nucleic Acids, 19: 10, 2019 — 2024
To link to this Article: DOI: 10.1080/15257770008045475
URL: http://dx.doi.org/10.1080/15257770008045475

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/15257770008045475
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES, NUCLEOTIDES & NUCLEIC ACIDS, 19( 10 - I  2), 201 9-2024 (2000) 

INHIBITION OF HUMAN IMMUNODEFICIENCY VIRUS TYPE-1 (HIV-1) 
REPLICATION BY IMMUNOR (IM"), A NEW ANALOG OF 

DEHYDROEPIANDROSTERONE 

Karidia Diallo, Hugues Loemba, Maureen Oliveira, Donatien D. Mavoungoua. 

and Mark A. Wainberg* 

McGill AIDS Centre, Jewish General Hospital, 3755 Cote Ste-Catherine Road, Montreal 

(Quebec) CANADA FI3T 1E2; Ventre de Recherches sur les pathologies hormonales 

(CRPH) BP 1234 Libreville, Gabon 

ABSTRACT: 

The inhibition of' HIV-I replication in vitro by Immunor 28 (IM ), an analog of 

dehydroepiandrosterone (DHEA), was monitored using the HIV- 1 laboratory wild-type 

strain IIIB. Evaluation of the 50% inhibitory dose (ICJ revealed a decrease in HIV-1 

replication giving an IC,, value around 22 pM . The toxicity of the drug has been 

determined also, in MT2 cells and PBMCs. 60 pM of IM provoked a 50% decrease in 

cell viability while DHEA caused the same decrease at 75 pM in MT2 cells. These values 

are 125 pM for IM*8 in PBMCs and 135 pM for DIIBA. Thus, DHEA is less toxic than 

IM28, but IM28 has a higher antiviral activity. 
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INTRODUCTION 

DHEA, one of the highly concentrated adrenal hormones in humans, has been associated 

with a broad range of beneficial biological activities, including a suppressive effect against 

HIV- 1 . 1M , that was evaluated in this study, is a recently developed analog of DHEA. In 

HIV-1 infected patients treated in Gabon, IM was shown to decrease plasma viral load by 

62.29% in about four months, and to stabilize or increase patient weights . 1M was also 

well tolerated by patients, showing very few side effects . It was also demonstrated in 

clinical trials that IM increased the numbers of T lymphocytes in HIV-I infected patients, 

a sign of reactivation of the immune system . IM makes the cell wall less permeable to 

virus entry, possibly helping to prevent infection of new cells . During the same clinical 

trial, important effects on opportunistic infections were observed. In combination with 

other antiviral drugs, IM showed a synergistic action in the treatment of AIDS. In vitro 

experiments showed that the drug inhibited HIV- 1 envelope glycoprotein-mediated cell 

fusion. 
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MATERIAL AND METHODS 

Viruses and cells. The infectious laboratory wild-type strain IIIB was utilized to monitor 

inhibition of virus replication. Clinical HIV- 1 isolates were obtained by co-culturing 

peripheral blood mononuclear cells (PBMC) from patients with cord blood mononuclear 

cells (CBMC) as previously described . 3 

28 
In vitro antiviral activity of 1M28. Then, by using in vitro activity of IM , we first 

determined the 50% inhibitory dose (IC50) by growing the IIIB strain in the presence of 

increasing drug concentrations in RPMI- 1640 medium supplemented with 10% fetal calf 

serum (FCS), 2 pM L-glutamine, 100 Uiml of penicillin, and 100 pg/ml of streptomycin. 

Then, syncytium-inducing (SI) and reverse transcriptase (RT) assays were used to 

determine IC,, values as described . CBMCs were used for these experiments. 
3 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
4
3
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1



INHIBITION OF HIV-1 REPLICATION BY IMMUNOR 2021 

Determination of cytotoxicity. Cytotoxicity was determined by growing the IIIB strain 

under the same conditions as for IC,o determinations, and by using day 3 or 4 infection cell 

numbers to establish the concentration of drug that was toxic for 50% of the cells 

(CCID,,). Both CBMCs and the MT2 Tcells line were used. 

Syncytium induction assay. MT2 cells were pre-incubated with appropriate 

concentrations of drugs for one hour at 37°C in 5% CO, incubator and subsequently 

infected with the HIV-1 IIIB strain at 50% tissue infective dose (TCIDSO) of 0.1. After two 

hours, the cells were washed and maintained in tissue culture medium at the same drug 

concentration used during both pre-incubation and infection. Cells were fed after 3 days 

with culture medium containing an appropriate concentration of drug, and HIV- 1 induced 

cytopathic effect (CPE) was monitored for 8 days. The reverse transcriptase (RT) assay 

was carried out in duplicate using cell-free culture supernatant as previously described . 
3 

RESULTS 

28 
The in vitro activity of IM was measured by determining the dose needed for 50% 

inhibition of wild type virus replication (ICJ in MT2 cells (Table 1) .  We also measured 

the IC,, value of DHEA, and AZT. In the syncytium induction assay, 2% phosphate 

buffered saline (PBS) in culture medium was used as a control. DHEA and IM2' were 

solubilized in ethanol 95% prior to resuspension in culture medium. The results showed an 

IC,, value around 22 pM for IM and 50 pM for DHEA. The CCID,, was 75 pM for 

DHEA with 50 % inhibition of cell growth and 60 pM for IM2' in MT2 cells (Table 2). In 

PBMCs, the toxicity was 135 pM for DHEA and 125 pM for IM (Table 2). We also 

monitored inhibition of virus replication over 8 days by using RT activity assay and CPB 

inducing assay. The results showed a time-dependent decrease in viral growth (Figure 1 

and 2). 

28 

28 

DISCUSSION 

28 In this study, we have investigated the in vitra antiviral activity of IM . IC,,, and 
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TABLE 1 . IC,, Values of HIV- 1 isolates for various drugs in MT2 cells. 

Virus 

IC50 (pM) 

AZT DHEA IMZ8 

Wild-type IIIB 0.001 50 22 

Wild-type isolate 4246 0.001 50 22 

Results were determined on the basis of RT activity in culture fluids as described. 

28 
TABLE 2. CCID50 values for IM and DHEA in MT2 cells and PBMCs 

Drug CCIDs, Values CCIDso Values 

(pM) in MT2 (pM) in PBMCs 

DHEA 75 135 

IMZ8 60 125 
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28  
FIG. 1 Sensitivity curve of IIIB to AZT, DHEA and IM . 
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Figure 2: HIV-1 inhibition by IM28, DHEA and AZT 

CCID,, values obtained from assays in CBMC were generally consistent with those 

previously obtained with DHEA of which IM is an analog. These results are consistent 

with in vivo results obtained during a clinical trial in 1999 in Gabon . IM displayed 

more toxicity than DHEA in MT2 cells, and both products showed low toxicity in PBMCs, 

consistent with previous studies showing the anti-cancer cell activity of DHEA . These 

results demonstrated that the antiviral activities of DHEA and IM were more efficient 

after day six of infection and that IM28 is more active against HIV-1 than DHEA. DHEA 

and its sulfate derivative have been reported to inhibit both RNA and DNA viral 

expression, including that of HIV-1 . Our results are consistent with these findings. Thus, 

the antiviral activity of both IM and DHEA suggest that these drugs could be investigated 

as potential therapeutic agents for HIV- 1 disease. 

Further studies are needed to determine whether IM2* and DHEA will be active against 

drug-resistant strains of H I V - I .  
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