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Summary:

Control/Tracking Number: 02-A-2189-ARVO
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High Glucose Inhibits Connexin 43 Expression and GJIC Activity
in Retinal Pericytes.

A.LiL, T. Satol, S. W. Hassanl, R. Haimovici2, S. Royl‘

! Ophthailmology, Boston University School of Medicine, Boston, MA;
’Gundersen Eye Center, Boston University Medical Ctr, Boston, MA;

Purpose: To determine whether gap junction protein, connexin-43
(Cx43), plays a role in the maintenance of vascular homeostasis in
diabetic retinopathy. This study examined whether high glucose
condition alters the expression of Cx43 and gap junction intercellular
communication (GJIC) activity in retinal pericytes. Methods:
Western blot analysis was performed to determine Cx43 protein level
in human and bovine retinal pericytes grown for 8 days in normal
(5mM) or high (30mM) glucose medium. In parallel experiments
performed with human retinal pericytes, GJIC activity was assessed
using the scrape load dye transfer technique. Results: Western blot
analysis showed Cx43 expression was reduced in bovine retinal
pericytes (53.8+16.9% of control, p=0.01, n=4) and in human retinal
pericytes (49.0+£23% of control, p=0.02, n=4) grown in high glucose
medium compared to cells grown in normal medium. The ability of
the cells to transfer Lucifer yellow through gap junctions was also
reduced in high glucose condition (49+25% of control, p=0.04, n=3).
Conclusion: High glucose condition reduces Cx43 expression in
retinal pericytes and inhibits GJIC activity. Maintenance of retinal
vascular homeostasis through gap junctions may be disturbed by high
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March 13, 2002
Sayon Roy
Ophthalmology
Boston University School of Medicine
715 Albany Street
Boston, MA 02118

Dear Dr. Roy:

I am pleased to inform you that your abstract, High Glucose-Induced Downregulation of Connexin-43 Expression
and Apoptotic Endothelial Cell Loss in Diabetic Retinopathy, has been selected for Poster Presentation at the
American Diabetes Association’s 62™ Scientific Sessions June 14-18, 2002 in San Francisco, California. It will
also be printed in the Scientific Sessions Abstract Book, the June supplement to Diabetes.

Your poster has been assigned presentation number 820 in the category, Complications, Ocular, and it will be
displayed for one day (Satuday, Sunday or Monday) in the General Poster Session in the Exhibit Hall. Please
refer to the attached schedule for your assigned day. New this year, there will be a Poster Session Reception
each evening. Please plan to be at your poster on your assigned day during both the two-hour mid-day time
period and the Poster Session Reception.

Since you will not receive this notification until after the pre-registration deadline, ADA will honor the pre-
registration fee of $260 for Association members or $405 for non-members. You can register by contacting our
registration and housing company at 866-268-0195 (U.S./Canada) or 972-349-5433 (International) or online at
www diabetes.org/am02. In order to receive the early discounted rate, you must mention you are an abstract
author to have your name verified in the author database. Hotels are filling up quickly, so please register for the
meeting and make your hotel reservations as soon as possible.

Enclosed are Poster Presentation Instructions and a Travel Grant Application. In the event you are unable to
attend the meeting, it is your responsibility to assign a co-author to present your abstract. If you have questions,
please contact the Kelly Kidwell at 703-299-5503 or abstracts@diabetes.org.

On behalf of the Scientific'Sessions Planning Committee, I would like to thank you for your contribution to this
year’s meeting and your support of the American Diabetes Association.

Sincerely,

Linda Cann, MSEd
Director, Professional Education
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National Office * 1701 North Beauregard Street ¢ Alexandria, VA 22311 » Tel: 703-549-1500
For diabetes information call 1-800-DIABETES « www.diabetes.org
The Assaciation gratefully accepts gifts through your will.
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Title: High Glucose-Induced Connexin 43 Downregulation and
Apoptosis in Rat Microvascular Endothelial Cells

Sayon Roy* and An-Fei Li. 1 Boston, MA, United States.

Abstract Body:

Loss of retinal vascular endothelial cells is a characteristic and
early lesion of diabetic retinopathy. Breakdown of homeostasis is
associated with apoptotic cell death, a mechanism by which
endothelial cells are lost in diabetes. Recent studies indicate that
high glucose reduces the expression of connexin 43 (Cx43), a gap
junction protein, and disrupts vascular homeostasis in
microvascular endothelial cells. Because Cx43 plays a critical role
in maintenance of vascular homeostasis, we determined whether
Cx43 expression and gap junction intercellular communication
(GJIC) activity are altered in microvascular endothelial cells grown
in high glucose or exposed to H202, an inducer of apoptosis. Rat
microvascular endothelial cells (RMEC) were grown in normal
(5mM), or high (30mM) glucose medium for seven days or in
normal medium for six days and then exposed to 0.05mM H202
for 16 hours. Western blot analysis showed that Cx43 protein level
was reduced in RMECs grown in high glucose medium compared
to cells grown in normal medium (58% = 30% of control, p=0.020),
and in parallel experiments, RMECs grown in normal medium and
then exposed to H202 also showed reduced Cx43 protein level (67
+ 14% of control, p=0.002). Scrape load dye transfer (SLDT) assay
performed in cells grown in high glucose medium or cells exposed
to H202 showed reduced GJIC activity compared to cells grown in
normal medium (67 £ 11% of control, p=0.0002), and (64 + 16%
of control, p=0.001), respectively. Quantification of cell viability
and apoptotic index based on acridine orange and ethidium
bromide uptake showed higher number of cells with fragmented
nuclei and apoptotic bodies in cultures grown in high glucose
medium or exposed to H202 compared to cells grown in normal
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medium (2.2-fold and 3.2-fold of control, respectively). Findings
from this study indicate that high glucose-induced downregulation
of Cx43 expression and inhibition of GJIC activity may disrupt
cellular homeostasis and result in apoptosis of microvascular
endothelial cells. Breakdown of homeostatic balance may play an
early role in initiating apoptosis in high glucose cells.
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