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EDITORIAL

Dear readers and members,

You are reading the first issue of the Thai Journal of Pharmacology of this year if we do not count for
the Supplement Issue which is the proceeding of our Annual Meeting 2002. Actually, our members
who missed the meeting would have received that issue within the past April. If you have not received
it, you may ask for the issue from editorial team. We will send it to you as soon as possible. It’s
unfortunate that the Society’s website is now in the process of renovation. So we can not see the
content of the previous issues of the journal from our website as usual. It’s also my regretful.
Certainly, our mission to our society was constructed from good intention, voluntariness and the strong
willingness to bring our society to be more recognized. This beautiful expectation and objective shall
not come true if there is no cooperation of our members. Please share your opinion, give us any
suggestion to the Pharmacological Society and Therapeutic of Thailand by passing through our journal.
We will be very appreciated to be your media sending your opinion to the executive committee and
other members. Letter to editor is not only for your knowledge exchange, it is also for expressing your
idea in general, whatever concerning public health relating with drugs. The policy of 30 Baths for
every diseases has shown something. It should be a point that we need to know what shall be affected
to the overview of our public health system. The acute phase has been known to affect the practice.
More or less, what will be going on in the next phase or in the future? Is there anyone who can share

his or her informative experience ?

Supatra Srichairat
Editor
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LETTER TO EDITORS
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RESEARCH ARTICLES

PROTEIN KINASE C ISOZYMES ANTAGONIZE ARGININE
VASOPRESSIN-INDUCED INCREASE IN IP; AND INTRACELLULAR
CALCIUM. CONCENTRATION IN IN-R1-G9 HAMSTER GLUCAGONOMA
CELL LINE

Sirintorn Yibchok-anun' and Walter H. Hsu?

'Department of Phai macology, Faculty of Veterinary Science, Chulalongkorn University, Bangkok
10330, Thailand; and *Department of Biomedical Science, College of Veterinary Medicine, Iowa State
University, Ames, IA 50010, USA

ABSTRACT

Argmme vasopressin (AVP, 100 nM) increased inositol 1,4,5 trisphosphate (IPs) production
and [Ca™}; in a clonal o-cell line of hamster (glucagonoma cell line In-R1-G9). Ro 31-8220, a PKC
blocker, potentiated, whereas PKC activators, phorbol 12-myristate 13-acetate (PMA) and 1-oleoyl-2-
acetyl-sn-glycerol (OAG) antagonized AVP-induced increase in IP; production and [Ca*'].. The
potentiation by Ro 31-8220 was decreased by SKF 96365 a receptor-operated Ca>" channel (ROC)
blocker, but not by nimodipine, a voltage-dependent Ca®* channel blocker. In addition, Ro 31-8220
dominated the effects of PMA and OAG on AVP-induced increases in IP; and [Ca”]i. Down
regulation of PKC by pretreatment with PMA for 72 h enhanced AVP-induced [Ca®']; increase. We
conclude that in In-R1-G9 cells, PKC exerts a negative feedback on AVP-induced increase in IP;
production, causing a decrease in Ca”* release and influx; the latter is mediated by ROC.

Key words : IP;, AVP, PKC, intracellular calcium

Address correspondence and reprint requests to:  Sirintorn Yibchok-anun, Department of

Pharmacology, Faculty of Veterinary Sciences, Chulalongkorn University, Bangkok 10330, Thailand.
Email: sirintorn.y@chula.ac.th
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of Biomedical Science, College of Veterinary Medicine, Iowa State University, Ames, IA 50010, USA
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INTRODUCTION

PKC is a family of Ca*- and
phospholipid-dependent enzymes that
mediates a wide range of signal transduction
processes. At least 11 PKC isozymes have
been identified and divided into three classes
based on different requirements for their
activations'®, The conventional isozymes
(cPKCs) o, I, I y are activated by Ca*,
negatively charged phospholipids, diacyl
glycerol (DAG) or phorbol esters, whereas the
novel isozymes (nPKCs) 8, €, 1, 6, p are Ca**-
independent™®, The atypical isozymes (aPKCs)
A and ¢ are insensitive to stimulation by Ca®,
DAG or phorbal esters; however, they are
activated by phospholipid-derived second
messengers, such as IP,*’, phosphatidyl serine®
and phosphatidic acid’. Numerous PKC
isozymes have been detected in pancreatic
islets’®. In addition, down-regulation of PKC
by pretreating rat islets with PMA for 24 hr
leads to impairment of arginine-induced
glucagon release, which suggests that PKC is
present in the c-cells of the pancreatic islets'".

PKC is activated by DAG, which is
generated via breakdown of phosphoinositides
by Ca?*-mobilizing neurotransmitters and
hormones such as acetylcholine, vasopressin,
oxytocin and bombesin'’2,  There is an
evidence that both Ca®* " and activation of
PKC'™' are important in the regulation of
glucagon release from a-cells of pancreatic
islet. PMA, a synthetic analog of DAG capable
of activating PKC, can increase glucagon
release'>'®, which suggests the participation of
PKC in the regulation of glucagon release.

AVP physiologically regulates
glucagon release from the rat pancreas by
activating Vy, receptor”. The existence of
high concentration of AVP in the pancreas'®
suggests a possible local action of this
hormone. In addition, AVP induces an increase
in [Ca¥]; in hamster glucagonoma In-R1-G9
cells in a biphasic pattern; a peak followed by
a sustained phase'®. This effect is mediated by
V1, receptors that couple to PTX-insensitive G
protein, probably Gg. Activation of G
catalyzes PLC-B to increase the formation of
DAG and IP;. DAG activates PKC while IP;
promotes calcium release from the
endoplasmic reticulum (ER), leading to an
increase in [Ca'];, which stimulates glucagon
release’®. However, it is not known if PKC has
an impact on AVP-induced increases in the
production of IP; and [Ca®™); that finally lead
to glucagon release.
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It is a common practice to study the
effect of enzymes by inhibiting or activating
their activities. In the present study, we used
Ro 31-8220, a bisindoylmaleimide PKC
blocker, that is selective and specific for PKC
isozymes® to elucidate the effect of PKC on
AVP-induced increase in the production of IP;
and [Ca™"]; from In-R1-G9 cells. We also used
PMA and OAG, a DAG analog, to activate
PKC. In addition, we induced down-regulation
of PKC by a long-term PMA ftreatment to
probe the role of PKC on AVP-induced
increase in [Ca®'];.

AVP increases [Ca®"]; in a biphasic
pattern, a peak followed by a sustained phase,
and the latter suggests the involvement of Ca**
influx'®, Thus, we used SKF 96365, a receptor-
operated Ca** channel (ROC) blocker”® and
nimodipine, a voltage-dependent Ca®* channel
(VDCC) blocker, to determine which type of
Ca*" channels contributes to the influx.
Results of the present study suggest that PKC
may exert a negative feedback on AVP-
induced increase in IP; production, leading to
an attenuation of Ca’' release and influx; the
latter is mediated by ROC.

MATERIALS AND METHODS
Chemicals

RPMI, fetal bovine serum,
ionomycin, OAG and PMA were purchased
from Sigma (St. Louis, MO, USA). Fura-2
acetoxymethyl ester (fura-2AM) was
purchased from Molecular Probes (Eugene,
OR, USA). Ro 31-8220 was purchased from
Roche Products Ltd. (Hertfordshire, UK) SKF
96365 was purchased from Biomol Research
(Plymouth Meeting, PA, USA). Nimodipine
was purchased from Research Biochemicals
International (Natick, MA, USA).

Cell culture

The hamster glucagonoma In-R1-G9
cells were maintained in RPMI 1640 with 10%
fetal bovine serum and aerated with 5%
C0,/95% air at 37°C.

Measurement of [Ca”']; in cell suspension

20 x 10° cells were loaded with 2 pM
fura-2 AM in KRB containing (in mM): 136
NaCl, 4.8 KCI, 1.5 CaCl;, 1.2 KH,PO,, 1.2
MgSO,, 10 Hepes, 1.67 glucose and 0.1% BSA
for 30 min at 37°C. The cells were then
centrifuged (300 x g, 2 min) and resuspended
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at a concentration of 2x10° cells/ml with KRB
and kept at 24°C until use. Fluorescence ratios
of 340/380 nm were monitored by a SLM-
8000 spectrofluorometer (SLM Instruments,
Urbana, IL). The Ca’*-free environment was
created by centrifugation (300 x g, 30 sec) and
cell resuspension in Ca?'-free KRB
supplemented with 10 pM EGTA. Cells were
pretreated with Ro 31-8220 for 30 min, PMA
or OAG for 10 min before the AVP or
ionomycin application.  Cells also were
pretreated with SKF 96365 for 10 min or
nimodipine for 5 min in the presence of Ro 31-
8220 prior to the AVP application. For down
regulation of PKC, cells were treated with 200
nM PMA in culture media for 72 h, and
resuspended in KRB during the experiment.
The [Ca’']; was calibrated as previously
described®.

Measurement of IP;

Intracellular IP; was measured using a
competitive radioreceptor-binding assay kit
(Dupont Co., Boston, MA). 2 x 10° cells in 1
ml of KRB were placed in polypropylene tubes
and equilibrated in a shaking water bath at 37°
C for 15 min. The cells were pretreated with
Ro 31-8220, OAG or PMA for 30,10 and 10
min, respectively, before the application of
AVP. Incubation with AVP was terminated by
adding ice-cold 20% (w/v) trichloroacetic acid
at 15 sec. The concentration of IP; was
determined according to the manufacturer
instructions.

Statistical analysis

All values were presented as mean *
S.E.M. Results were analyzed using ANOVA
and individual mean comparisons were made
using Least Significant Difference test. The
significance level was set at P < 0.05.

RESULTS

Effects of Ro 31-8220, OAG or PMA on
AVP-induced IP; production

AVP (100 nM) increased IP; content
about 2 folds over the basal level. This
concentration of AVP was used throughout the
study. Ro 31-8220 (10 pM), a selective PKC
blocker, significantly enhanced AVP-induced
IP; content. A membrane-permeable DAG
analog, OAG (30 uM) totally abolished AVP-
induced IP; content. In addition, the phorbol
ester PMA (100 nM) significantly reduced
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AVP-induced IP; content. Ro 31-8220, OAG
or PMA alone did not significantly change the
IP; content (Fig. 1).

Effects of Ro 31-8220 on AVP-induced
[Ca®), increase

AVP increased [Ca®'); in a biphasic
pattern; a peak followed by a sustained phase
in Ca*'-containing medium. Ro 31-8220 (10
pM) alone did not change the basal [Ca®];
(control = 108.3 £ 10.1 nM; Ro 31-8220 =
105.7 £ 7.7 nM, n = 11). Pretreatment of the
cells with Ro 31-8220 potentiated AVP-
induced increases in both the maximal and
sustained [Ca®"]; (Fig. 2A). In the absence of
extracellular Ca®*, AVP evoked only a peak
increase of [Ca?']; without the sustained phase
which is due to the Ca?* release from the ER".
Pretreatment with Ro 31-8220 (10 puM) failed
to enhance AVP-induced [Ca®"); increase (Fig.
2B).

In our previous report, the Ca®* peak
induced by AVP in In-R1-G9 cells was
attributable to the release from ER and to the
influx, whereas the sustained phase was
attributable to Ca?* influx through Ca*'
channels'”. To determine whether the
potentiation of AVP-induced [Ca’]; increase
by Ro 31-8220 was due to the sustained
opening of Ca®" channels and to determine
which type of Ca®" channels was involved,
SKF 96365 (0.3-30 uM) or nimodipine (1 pM)
was applied. SKF 96365, an ROC blocker,
inhibited both peak and sustained Ca’" phase
potentiated by Ro 31-8220 in a concentration-
dependent manner. Nimodipine, a VDCC
blocker, did not significantly inhibit the Ro 31-
8220-elicited potentiation (Table 1).

Effects of OAG on AVP-induced [Ca’'];
increase

OAG (30 pM) alone did not change
the basal [Ca’']; (control = 115.2 + 21.4 nM;
OAG = 113.1 + 227 nM, n = 4). OAG
pretreatment for 10 min significantly decreased
AVP-induced [Ca™]; increase. In addition,
pretreatment with Ro 31-8220 (10 uM) for 30
min abolished the blocking effect of OAG on
AVP-induced [Ca®]; increase and further
enhanced the AVP-induced sustained phase of
[Ca%"); increase (Fig. 3A).

In the Ca®'-free medium, OAG
significantly decreased AVP-induced [Ca®'];
increase (Fig. 3B). Although, Ro 31-8220
failed to enhance the effect of AVP in the
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absence of extracellular Ca>* (Fig. 2B), it was
still able to reverse the blocking effect of OAG
on AVP-induced [Ca®']; increase (Fig. 3B).

Effects of PMA on AVP-induced [Ca®'];
increase

AVP-induced [Ca®]; increase was
inhibited by a 10-min treatment with PMA
(0.1-100 nM) in a concentration-dependent
manner (Table 2). At the highest
concentration studied (100 nM), PMA
abolished AVP-induced [Ca®']; increase both
in_ the peak and sustained phase and this
inhibitory effect was blocked by the
pretreatment with Ro-31-8220 (10 pM) for 30
min (Fig. 4A).

In the Ca*'-free medium, PMA (100
nM) still abolished the AVP-induced [Ca®");
increase. Again, Ro 31-8220 attenuated the
blocking effect of PMA on AVP (Fig. 4B).

Effects of AVP, Ro 31-8220 and OAG on
[Ca®*], in cells pretreated with PMA for 72 I

After a 72-h PMA (200 nM)
treatment, both the peak and sustained
intracellular Ca** increases induced by AVP
became larger and lasted longer compared to
those in PMA-untreated cells (Fig. 5A). The
AVP-induced [Ca’']; increases in PMA-
pretreated cells were not altered by pretreating
the cells with 10 pM Ro 31-8220 (Fig. 5B) or
30 yM OAG (Fig. 5C). The basal [Ca®]; were
not different between the control and PMA-
treated cells (control = 144.5 + 304 nM;
PMA-treated cells = 148.1 £ 32.4 nM, n = 4).

Effects of Ro 31-8220, OAG and PMA on
ionomycin-induced [Ca**]; increase

To determine whether the effects of
Ro 31-8220, OAG and PMA on PKC were
specific to AVP-induced [Ca®"]; increase, we
investigated their effects on ionomycin (300
nM)-induced [Ca®']; increase. In Ca’*-
containing medium, ionomycin induced a
biphasic elevation of [Ca®']; with a pattern
similar to that induced by AVP, but the
sustained phase was greater than that induced
by AVP. In addition, the sustained increase in
[Ca®]; induced by ionomycin disappeared in
the absence of extracellular Ca** (data not
shown). The pretreatment with 10 pM Ro 31-
8220 (Fig. 6A), 30 pM OAG (Fig 6B) or 100
nM PMA (Fig. 6C) did not affect ionomycin-
induced [Ca®']; increase. The basal [Ca®"];
after the pretreatments with the PKC blocker
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or activators were not different from those of
untreated cells (control = 107.6 £ 11.4 nM; Ro
31-8220 = 101.8 + 9.9 nM; OAG = 104.5 + 12
nM; PMA =118 £ 16.9 nM, n = 5).

DISCUSSION

The present results showed that AVP
increased IP; production and [Ca*'}; in a clonal
a-cell line In-R1-G9. This study explored the
role of PKC on AVP increased IP; production
and [Ca®];, and the results suggested that AVP
activated PKC via DAG, which attenuated the
AVP-induced increases in IP; production and
[Ca®].  AVP induced a translocation of
various PKC isozymes from cytosol to
membrane in In-R1-G9 cells in the Western
blot analysis (our unpublished data), which
supported the notion that the AVP treatment
activated PKC. In the present study, we
demonstrated that the selective PKC blocker
Ro 31-8220 potentiated AVP-induced IP;
production and [Ca®"); increases. Ro 31-8220,
which is a derivative of a non-specific PKC
blocker staurosporine, has been developed as a
potent and selective PKC blocker?, but much
less potent blocker for cyclic AMP-dependent
kinase (PKA) or Ca*/calmodulin-dependent
kinase. This compound has been widely
used to inhibit a number of PKC isozymes,
including conventional, novel and atypical in
different systems™**®,  Phorbol esters and
DAG analogs have been used as tools to mimic
the responses stimulated by physiological
ligands, providing evidence to support the role
of PKC in ligands-induced cellular
responses’®.  Our results showed that both
PMA and OAG, which activated ¢cPKCs and
nPKCs, attenuated AVP-induced IP;
production and [Ca™]; increases. The effects
of PMA and OAG were specific for PKC
activation because they were blocked by the
pretreatment with Ro 31-8220.

Since PMA may exert some effects
which are not pertinent to PKC activation,
such as the stimulation of insulin release via
membrane depolarization and [Ca®"]; increase
in rat insulinoma cell line RINm5F cells?” and
inhibition of phosphoinositide hydrolysis via
targets other than PKC in the peripheral tissue
of rat and chicken®, we investigated the role of
PKC on AVP-induced [Ca®']; increase after the
down-regulation of PKC. A long-term
treatment with PMA, leading to PKC down
regulation, is mostly due to the degradation of
membrane-bound activated PKC by the
proteolytic enzymes, for example, calpain®°,
In this study, the intracellular Ca®* response to
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AVP was clearly enhanced after the PKC
down-regulation, which is consistent with the
result of the Ro 31-8220 experiment. This
result can be explained by the elimination of
the inhibitory effect of PKC on control cells.
Ro 31-8220 and OAG failed to alter AVP-
induced [Ca®']; increase after the down-
regulation of PKC, suggesting a deficiency of
PKC in these cells after a long-term treatment
with PMA.,

The effects of Ro 31-8220, OAG and
PMA were highly specific for the PLC-IP,
system because they did not alter the
ionomycin-induced [Ca®']; increase.
Tonomyein is a Ca?*-ionophore that increases
[Ca*]; by promoting Ca** release and Ca®*
influx without coupling to a G protein or
generating IP; production®’, Our present
findings strongly suggested that PKC
negatively regulated AVP-induced IP;
production and [Ca®]; increases. Based on the
specificity of OAG and PMA that can activate
only cPKCs and nPKCs, it is likely that either
or both groups of PKC isozymes may be
involved in this aspect. Further studies are
needed to determine which PKC isozymes are
involved in the attenuation of these effects of
AVP.

Our findings are consistent with those
in rat glomerulosa cells™ and vascular smooth
muscle cells®, in which PKC plays a negative
role in AVP-induced formation of IP; and
[Ca®']; increase. Activation of PKC blocks the
AVP-induced formation of IP; in rat pancreatic
B-cells’® and [Ca®']; increase in clonal B-cells
HIT-T15%. PKC blocks the accumulation of
inositol phosphate induced by high Ca** (3
mM) in bovine parathyroid cells *® and inhibits
parathyroid-induced IP; production and [Ca®'];
increase in rat osteoblastic cells®®. In addition,
PMA completely inhibits PIP, hydrolysis
activated by carbachol in astrocytes from
chicken embryo®. These results suggest that
PKC inhibits the activation of PLC-B. In
addition, PKC might deplete the substrate
supply of PIP, to decrease IP; formation, but
there is no evidence to support this hypothesis.
Further work is needed to determine if PKC
indeed depletes the supply of PIP,.
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Although Ro 31-8220 failed to
potentiate AVP-induced [Ca®']; increase in the
absence of extracellular [Ca®'];, it was still able
to counteract the blécking effect of OAG and
PMA on AVP-induced changes. However, Ro
31-8220 no longer enhanced AVP-induced
sustained phase seen in the presence of
extracellular [Ca®"];. These results suggest that
PKC reduces AVP-induced [Ca’']; increase
partly via an inhibition of Ca®* influx.
Activation of PKC also inhibits Ca** signaling
by reducing influx of Ca®" into the B-cells of
pancreatic islets'. SKF 96365, an ROC
blocker, but not nimodipine, a VDCC blocker,
inhibited Ro 31-8220-potentiated AVP-
induced Ca® influx in a concentration-
dependent manner. SKF 96365 (30 uM) did
not affect AVP-induced [Ca®"); increase in the
absence of Ro 31-8220 (data not shown).
These results suggest that the PKC-attenuation
of AVP-induced Ca’'-influx is mediated by the
inactivation of ROCs, but not of VDCCs. This
finding is different from that has been found in
the mouse pancreatic f-cells, in which PKC
inactivates VDCCs"".

Taken together, we conclude that -
PKC exhibits a negative feedback control via
vasopressin receptors (V) that couple to
PLC-p to inhibit IP; production induced by
AVP, attenuating AVP-induced increase in
Ca®' release and influx. The attenuation of
Ca*" influx is mediated by the closure of ROC.
Since AVP physiologically regulates glucagon
release from the rat pancreas'’, this
phenomenon might occur in o-cells of the
pancreatic islet. Further work in pancreatic
islet is needed to prove or disprove this
hypothesis.
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Figure 1, Effects of Ro31-8220, OAG and PMA on AVP-induced IP; production. Ro 31-8220 was given 30 min and OAG or
PMA was given 10 min before the administration of AVP (100 nM). Values are means + S.EM. (n=35). *P <0.05,
compared to the basal control group; * P <0.05, compared to the AVP alone group.
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Figure 2. Effect of Ro 31-8220 on AVP-induced [Ca™]; increase in the presence (A) and absence (B) of extracellular Ca®*. Curve
a shows the data of AVP (100 nM) alone as a control; curve b shows the effect of Ro 31-8220 (10 pM) pretreatment
for 30 min before the AVP administration. Arrow indicates the AVP administration. Data shown are representative of
11 and 5 experiments for A and B, respectively.
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Table 1. Effects of SKF 96365 and nimodipine on Ro 31-8220-¢licited potentiation of AVP-induced [Ca®); increase.

[Cﬂ%li, nM
Treatment Basal Peak Ay Sustained phase A,
1. AVP 96+ 1.7 183.2+9.2 89.4+102 97.6+5.7 371438
2.Ro 31-8220 + AVP 1054 +3.5 245+ 163 139.6+21.3* 162.8+£2.5 573+45°¢
3.Ro31-8220+ 0.3 pM 100.6+7.2 205.3+269 104.7 £22 155.5+12.2 556
SKF 96365+AVP
4.Ro 31-8220+ 3 yM 93.5+6.5 184.1 £ 18.3 90.5£15.3° 142 £ 10.6 4841171
SKF 96365+AVP
5.Ro 31-8220+ 30 pM 1142+74 191.2+£17.1 77+ 10.8° 1328+12.7 18.6+7¢
SKF 96365+AVP
6.Ro 31-8220+ 1 yM 974+6.7 2054133 108+ 8.4 154+6.8 466+5.3

nimodipine +AVP

The values are means + S.EM. (n=4). The concentrations of AVP and Ro 31-8220 used were 100 nM and 10 pM, respectively.
Ro 31-8220, SKF 96365 or nimodipine was given 30, 10 and 5 min, respectively before AVP administration, The sustained
phase of [Ca®"]; increase was measured at 120 sec post-AVP administration.

A 1: Peak —Basal; A ,: Sustained phase — Basal.

2 P < (.05, compare with treatment 1 in the same column.

b p < 0.05, compare with treatment 2 in the same column.

¢ P < 0.05, compare with treatment 1 in the same column.

4 P < 0.05, compare with treatment 2 in the same column.

__ B
200
=
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Figure 3. Effect of OAG on AVP-induced [Ca™); increase in the presence (A) and absence (B) of extracellular Ca®. Curve a
shows the data of AVP (100 nM) alone as a control; curve b shows the effect of the OAG (30 pM) pretreatment for
10 min before the AVP administration, and curve ¢ shows the effect of Ro 31-8220 (10 pM) pretreatment for 30 min
before the AVP administration on OAG-treated cells. Arrow indicates the AVP administration. Data shown are
representative of 5 experiments.
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Table 2. Effects of PMA on AVP-induced [Ca™]; increase.

[Ca®"];, nM
Treatment Basal Peak Ay Sustained Az
phase
1. AVP 1004+24 203.1+24 102.7+23 1192+3.7 18.8+1.8
2. PMA (0.1 nM+AVP 1064 +82 211+£245  104.6+19.7 1252+ 13.6 188148
3. PMA (1 nM)+AVP 08.8+24 1445+6.5 45.7+£64" 1046144 5.8+13°
4. PMA (10 nM)}+AVP 1093+146 1292+£195 199+6.1* 11631184 714
5. PMA (100 nMHAVP 109+5.9 1108+53 1.9+0.6* 112+5.2 3.1+1°

The values are means £ S.E.M. (n = 4). The concentration of AVP used was 100 nM. PMA was given 10 min before AVP
administration. The sustained phase of [Ca®"]; increase was measured at 120 sec post-AVP administration.

A 1: Peak — Basal; A ,: Sustained phase — Basal,

* P <0.05, compare with treatment 1 in the same column.

® P < 0.05, compare with treatment 1 in the same column.
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Figure 4. Effect of PMA on AVP-induced [Ca™); increase in the presence (A) and absence (B) of extracellular Ca?'. Curve a
shows the data of AVP (100 nM) alone as a control; curve b shows the effect of PMA (100 nM) pretreatment for 10
min before the AVP administration and curve ¢ shows the effect of Ro 31-8220 (10 pM) pretreatment for 30 min
before the AVP administration on PMA-treated cells. Arrow indicates the AVP administration. Data shown are
representative of 4 experiments.
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Figure 5. Effect of PMA (200 nM) pretreatment for 72 h on AVP-induced [Ca?']; increase (A). Curve a shows the data of
AVP (100 nM) in normal cells as a control; curve b shows the data of AVP (100 nM) in the PMA-pretreated cells.
Effects of Ro 31-8220 (B) and OAG (C) on AVP-induced [Ca®"]; increase in PMA-pretreated cells for 72 h. In
panels B and C, curve a shows the data of AVP alone in PMA-pretreated cells as a control; curve b shows the
effect of Ro 31-8220 (10 pM) (B) or OAG (30 pM) (C) pretreatment for 30 and 10 min, respectively, before the

AVP administration in PMA-pretreated cells. Arrow indicates the AVP administration. Data shown are
representative of 4 experiments.
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Figure 6, Effects of Ro 31-8220 (A), OAG (B) and PMA (C) on ionomyein-induced [Ca’"]; increase. Curve a shows the data
of AVP (100 nM) alone as a control; curve b shows the effect of Ro 31-8220 (10 pM), OAG (30 uM) or PMA

(100 nM) pretreatment for 30 and 10 min, respectively, before the AVP administration. Arrow indicates the AVP
administration, Data shown are representative of 4 experiments.
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ENDOTOXIN-TREATED ENDOTHELIAL CELLS BY PROSTAGLANDIN E,
IS MEDIATED THROUGH cAMP
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Siriraj Hospital, Mahidol University, Prannok Rd.,, Bangkok 10700, Thailand.

ABSTRACT

Prostaglandins (PGs) have numerous cardiovascular and inflammatory effects.
Cyclooxygenase (COX), which exists as COX-1 and COX-2 isoforms, is the first enzyme in the
pathway in which arachidonic acid is converted to PGs. PGE, exerts a variety of biological activities
for the maintenance of local homeostasis in the body. Elucidation of PGE, involvement in the
signalling molecules such as COX could lead to potential therapeutic interventions. Here, we have
investigated the effects of PGE, on the induction of COX-2 in human umbilical vein endothelial cells
(HUVEC) treated with endotoxin (1 pg/ml). COX activity was measured by the production of 6-keto-
PGF,, in the presence of exogenous arachidonic acids (10 pM for 10 min) using enzyme immunoassay
(EIA). COX-1 and COX-2 proteins were measured by immunoblotting using specific antibodies.’
Untreated HUVEC contained only COX-1 protein while endotoxin treated HUVEC contained COX-1
and COX-2 proteins, PGE, (3 uM for 24 hr) did not affect on COX activity and protein in untreated
HUVEC. Interestingly, PGE, (3 uM for 24 hr) can inhibit COX-2 protein, but not COX-1 protein,
expressed in HUVEC treated with endotoxin. This inhibition was reversed by coincubation with
foskolin (100 puM). The increased COX activity in HUVEC treated with endotoxin was also inhibited
by PGE, (0.03, 0.3 and 3 uM for 24 hr) in a dose dependent manner. Similarly, foskolin (10, 50 or 100
uM) could also reverse the inhibition of PGE; on increased COX activity in endotoxin treated HUVEC.
The results suggest that i) PGE; can be negative feedback regulation in the induction of COX-2 elicited
by endotoxin in endothelial cells, ii) the inhibition of PGE, on COX-2 protein and activity in endotoxin
treated HUVEC is mediated by cAMP and iii) the uses of PGE, in the condition in which COX-2 has
been involved may have therapeutic roles.
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INTRODUCTION

Prostaglandins (PGs) have numerous
cardiovascular and inflammatory effects’.
Cyclooxygenase (COX) is the first enzyme in
the pathway in which arachidonic acid is
converted to PGs'. COX exists in at least two
isoforms. One is the constitutive enzyme,
COX-1, producing regulatory prostanoids
under physiological conditions”, whereas the
other, COX-2, is induced by mitogens, and
proinflammatory cytokines’ during patho-
logical states such as inflammation. However,
COX-2 has been shown to be constitutively
expressed in some cell types and tissues such
as brain, spinal cord, kidneys, reproductive
organs, some vascular endothelial cell types
and species®, including human platelet’. COX-
2 has also been shown to be upregulated in
some conditions such as atherosclerosis® and
gastric ulcer are associated with Helicobacter
pylori’. These are thought to be physiological
stress or pathological defense functions of
COX-2 and raised to the hypothesis whether
another isoform of COX, COX-3, may exist®,
The main PGs produced in the body are
prostacyclin (PGI,), PGE,, PGF,,, TXA, and
PGD,. Each PG has different character and
function. Among the PGs, PGE; is a potent
lipid molecule with complex proinflammatory
and immunoregulatory properties’. PGE, is
considered a major contributor to the
production and maintenance of immuno-
suppression after overwhelming injury'®.
PGE, is believed to modulate biochemical and
immunological events leading to parturition"'.
PGE,; also exerts a variety of biological
activities for the maintenance of local
homeostasis in the body'’. Interestingly, we
have shown in previous studies that the
induction of COX-2 elicited by endotoxin
(lipopolysaccharide, LPS) in endothelial cells
is inhibited by PGE,; and 13,14-dihydro
PGE,"”. Elucidation of the effects of PGE, on
the signalling molecule such as COX could
lead to potential therapeutic interventions and
understand the feedback regulation of COX in
endothelial cells. Here, we have investigated
the effects of PGE, on the induction of COX-2
in human umbilical vein endothelial cells
(HUVEQC) treated with endotoxin (1 pg/ml).

MATERIALS AND METHODS
Materials

DMSO, endotoxin (lipopoly-
saccharide, LPS), phosphate buffered saline
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(PBS; pH 7.4), Trizma base, EDTA, triton X-
100, phenylmethylsulphonyl fluoride (PMSF),
pepstatin A, leupeptin, glycerol, bromphenol
blue, 2-mercaptoethanol, sodium dodecyl
sulphate (SDS), foskolin, anti-rabbit IgG
antibody, goat IgG, premixed BCIP/NBT
solution, 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT), penicillin
G sodium and streptomycin were supplied by
Sigma Chemical Company (USA). Human
Endothelial-SFM Basal Growth Medium and
foetal calf serum were obtained from GibThai
(Thailand). Pure nitrocellulose membrane
(0.45 micron) and filter paper were purchased
from BIO-RAD (USA).

Cell culture

Human umbilical vein endothelial
cells (HUVEC) were obtained from babies
born to normal pregnant women (HUVEC) as
previously described'* and cultured in 96-well
plates with Human Endothelial-SFM Basal
Growth Medium (Gibco) containing 10%
foetal calf serum (Gibco), 100 units/ml
penicillin G sodium and 100 pg/ml
streptomycin. Cells were incubated at 37°C in
a humidified incubator and grown to
confluence before use.

Measurement of COX activity

Confluent HUVEC were gently
washed two times with PBS and replaced with
fresh medium (200 pl/well) before use. Cells
were treated with no addition, endotoxin (1 p
g/ml), endotoxin (1 pg/ml) plus PGE, (0.03,
0.3 or 3 uM) or PGE, (3 uM) alone for 24 hr.
After which time the medium was removed
and washed twice with PBS. COX activity was
measured by the production of 6-keto-PGFy, (a
stable metabolite of PGIy) in the replaced fresh
medium containing exogenous arachidonic
acid (10 pM for 10 min) using enzyme
immunoassay (EIA).

Immunoblot (Western blot) analysis

HUVEC which were untreated,
treated with endotoxin (1 pg/ml), endotoxin (1
pg/ml) plus PGE; (0.03, 0.3 and 3 pM), or
PGE; (3 pM) alone were cultured in 6-well
culture plates (37°C; for 24 hr). After 24 hr
incubation, cells were extracted and analysed
by immunoblotting using specific antibodies
for COX-1 and COX-2 proteins as previously
described".
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The other experiment was performed
to study the signalling molecule in the effects
of PGE, on COX expression by using foskolin
(cAMP activator). HUVEC were treated with
no addition, endotoxin (1 pg/ml), endotoxin (1
pg/ml) plus PGE; (3 uM), endotoxin (1 pg/ml)
plus PGE, (3 uM) with foskolin (10, 50 and
100 pM), endotoxin (1 pg/ml) plus foskolin
(100 uM), PGE, (3 uM) plus foskolin (100 p
M), foskolin (100 uM) alone, or PGE, (3 uM)
alone for 24 hr. After which time, the medium
was removed and replaced with fresh medium
containing exogenous arachidonic acid (10 pM
for 10 min). The medium was then removed to
measure COX activity by 6-keto-PGF,,
production. The remained cells were extracted
and analysed by immunoblotting using specific
antibodies for COX-1 and COX-2 proteins.

Measurement of cell viability

Cell respiration, an indicator of cell
viability, was assessed by the mitochondrial
dependent reduction of 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (MTT)
to formazan'®, At the end of each experiment,
cells in 96-well plates were incubated (37°C;
1 hr) with MTT (0.2 mg/ml) dissolved in
culture medium.  After which time, the
medium was removed by aspiration and cells
were solubilized in DMSO (200 pl each well).
The extent of reduction of MTT to formazan
within cells was quantitated by the
measurement of optical density at 650 nm
(ODgsp) using a microplate reader (BIORAD,
USA).

Statistical analysis

The results are shown as mean + SEM
of triplicate determinations (wells) from at
least four separate experimental days (n=12).
Student's paired or unpaired r-test, as
appropriate, was used for the determination of
significance of differences between means and
a p-value of less than 0.05 was taken as
statistically significant.

RESULTS

The effect of PGE, on COX aclivity as
measured by the production of 6-keto-PGF),,
in HUVEC treated with endoetoxin (1 pg/ml)

Untreated HUVEC in the presence of
arachidonic acid (10 pM for 10 min) released
lower amount of 6-keto-PGF,, (3.36 £ 0.1
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ng/ml). In endotoxin (0.001, 0.01, 0.1 and 1
pg/ml) treated HUVEC, COX activity as
measured by the production of 6-keto-PGF,
were increased (Figure 1). The production of
6-keto-PGF,, in HUVEC treated with
endotoxin (0.01, 0.1 and 1 pg/ml) was
increased significantly in a dose dependent
manner (Figure 1). This increase was
significant at 0.01 ng/ml of endotoxin. In
HUVEC treated with PGE; (3 pM) alone,
COX activity did not change significantly
when compared to untreated HUVEC
(Figure 2). Interestingly, the increased COX
activity in endotoxin (1 pg/ml) treated
HUVEC was significantly inhibited by PGE,
(0.03, 0.3 or 3 pM) in a dose dependent
manner (Figure 2). This inhibition was
significant at 0.3 pM of PGE,.

Endotoxin alone, PGE, alone, and
endotoxin plus PGE, did not affect on cells
viability (99 = 0.1, 98 + 0.2 and 98 = 0.2 %,
respectively) when compared to the control
untreated cells over a 24 h incubation period.

The stability of PGE, (3 pM) in
cultured medium upto 24 hr was also tested
and was not changed significantly between 3
(2.97+0.2),6 (2.98 £ 0.1), 12 (2.95 £ 0.2) and
24 (2.97 + 0.2) hours incubation of PGE,.

The effect of PGE, on COX isoform
expressed in HUVEC treated with endotoxin

Untreated HUVEC contained no COX-2
protein (Figure 3A). COX-2 protein was
expressed in HUVEC treated with endotoxin
(1 pg/ml; Figure 3A) for 24 h. Interestingly,
this induction of COX-2 in HUVEC treated by
endotoxin (1 pg/ml) was inhibited by PGE,
(0.03, 0.3 or 3 uM) in a dose dependent
manner (Figure 3A). The amount of COX-1
protein expressed in HUVEC treated with
endotoxin (1 pg/ml), endotoxin (1 pg/ml) plus
PGE; (3 uM), or PGE; (3 pM) alone was not
changed when compared to untreated HUVEC
(Figure 3B).

The effect of foskelin on COX activily in
HUVEC treated with endotoxin plus PGE,

The COX activity (as measured by 6-
keto-PGF,, production) in HUVEC ftreated
with foskelin (100 uM) plus PGE, (3 pM) or
foskolin (100 pM) alone was not changed in
comparison with untreated HUVEC (Figure 4).
Interestingly, the inhibition of increased COX
activity in endotoxin (1 pg/ml) treated
HUVEC by PGE,; was reversed in a dose
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dependent manner when cells were
coincubated with foskolin (10, 50 or 100 pM;
Figure 4). The increased COX activity in
endotoxin (1 pg/ml) treated HUVEC was not
affected when cells were coincubated with
foskolin (100 pM; Figure 4).
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Foskolin alone, foskolin plus LPS,
foskolin plus PGE,, and foskolin plus LPS
with PGE, did not affect on cells viability (99
+ 0.1, 98 + 02, 98 + 0.2 and 99 + 0.1%,
respectively) when compared to the control
untreated cells over a 24 hr incubation period.

0.01 0.1 1
LPS (ug/ml)

Figure 1. Dose dependent effects of endotoxin (I pg/ml) on COX activity in HUVEC. COX activity was measured by the
formation of 6-keto-PGF), in the presence of exogenous arachidonic acid (10 pM; 10 min). Data are expressed as
mean + SEM of twelve determinations from at least four separate experimental days. *p<0.05 when compared to

untreated HUVEC at 24 hr (C).
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Figure 2. The efiects of PGE; (0.003, 0.03, 0.3 or 3 [IM) on COX activity in endotoxin (1 pig/ml) treated HUVEC. COX
activity was measured by the formation of 6-keto-PGFq in the presence of exogenous arachidonic acid (10 pM; 10

min). Data are expressed as mean = SEM of twelve determinations from at least four separate experimental days, +p
< 0.05 when compared to untreated HUVEC at 24 hr (C). *p < 0.05 when compared to endotoxin treated HUVEC at

24 hr.
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Figure 3.

Figure 4.
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The effects of PGE; on COX isoform protein expressed in endotoxin (1 pg/ml) treated HUVEC. COX-2 (panel 3A)
and COX-1 (panel 3B) proteins were detected by Western blots using specific antibodies in cell extracts of HUVEC
treated with no addition (lane 1), PGE, (3 pM) alone (lane 2), endotoxin (1 pg/ml) alone (lane 3), or endotoxin (1
pg/ml) plus PGE; (0.03, 0.3 or 3 uM; lane 4 to 6) for 24 h. Equal amount of protein (20 pg/lane) was loaded in each
lane. Similar results were obtained with cell extracts from 3 separate batches of cells.

% 10 %
%
: 0

C PGE, FKL LPS 10 50 100 LPS PGE
UM 100pM 1 1 ‘ﬂu__l I pg/ml - 3uM
[ LM 1pg/m TRE G
1 i1 |

LPS Ipg/m+PGE; 33M  FKL 100pM

The effects of foskolin (10, 50 or 100 M) on COX activity in endotoxin (1 pg/ml) plus PGE; (3 pM) treated
HUVEC. COX activity was measured by the formation of 6-keto-PGF . in the presence of exogenous arachidonic
acid (10 pM; 10 min). Data are expressed as mean + SEM of twelve determinations from at least four separate

experimental days. ‘p < 0.05 when compared to LPS plus PGE, treated HUVEC at 24 hr.
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The effect of foskolin en COX Isoform
expressed in HUVEC treated with endotoxin
plus PGE,

HUVEC ftreated with foskolin (100
pM) alone or foskolin (100 pM) plus PGE,
(3 uM) contain no COX-2 protein (Figure 5;
lane 3 and 8, respectively). Similar to COX
activity, the inhibition of COX-2 induced in
endotoxin (1 pg/ml) treated HUVEC by PGE,
was also reversed when cells were coincubated
with foskolin (100 pM; Figure 5; lane 4 to 6).
Similar to COX activity, the amounts of COX-
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2 protein induced in endotoxin (1 pg/ml)
treated HUVEC was also not affected when
cells were coincubated with foskolin (100 puM;
Figure 5; lane 7). The amount of COX-1
protein expressed in HUVEC treated with
foskolin (100 pM) alone, endotoxin (1 pg/ml)
plus PGE; (3 pM), endotoxin (1 pg/ml) plus
PGE, (3 pM) with foskolin (100 pM),
endotoxin (1 pg/ml) plus foskolin (100 uM) or
PGE; (3 pM) plus foskolin (100 pM) was not
changed when compared to untreated HUVEC
(Figure 6).
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o 0.5
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M joopumM  lpg/ml

FKL LPS  PGE,
100iM  Lpg/ml  3pM
|1 I
LPS Ipg/ml+ FKL 100uM
PGE, 3pM

Figure 5. The effects of foskolin on COX-2 protein expressed in endotoxin (1 pg/ml) plus PGE; (3 pM) treated
HUVEC. COX-2 protein was detected by Western blots using specific antibodies in cell extracts of
HUVEC treated with no addition (lane 1), PGE, (3 uM; lane 2) alone, foskolin (100 pM; lane 3) alone,
endotoxin (1 pg/ml; lane 4) alone, endotoxin (1 pg/ml) plus PGE, (3 pM; lane 5), endotoxin (1 pg/ml)
plus PGE; (3 pM) with foskolin (100 pM; lane 6), endotoxin (1 pg/ml) plus foskolin (100 uM; lane 7) or
PGE, (3 pM) plus foskolin (100 pM; lane 8) for 24 hr. Equal amount of protein (20 pg/lane) was loaded
in each lane. Similar results were obtained with cell extracts from 3 separate batches of cells. The
significant differences between cach band were compared by scanner densitometry using image 1D

program (densitometry unit).



28

Pravit Akarasereenont

’g 10
E
£
a8
] 05
0
C PGE, FKL LPS FKL LPS PGE;
3pM  100pM Ipg/ml 100pM 1 pg/ml 3pM
| ] 1 |
LPS 1pg/ml+ FKL 100pM
PGE; 3uM

Figure 6. The effects of foskolin on COX-1 protein expressed in endotoxin (1 pg/ml) plus PGE; (3 pM) treated HUVEC. COX-
1 protein was detected by Western blots using specific antibodies in cell extracts of HUVEC treated with no addition
(lane 1), PGE; (3 uM; lane 2) alone, foskolin (100 uM; lane 3) alone, endotoxin (1 pg/ml; lane 4) alone, endotoxin
(1 pg/ml) plus PGE; (3 uM; lane 5), endotoxin (1 pg/ml) plus PGE; (3 pM) with foskolin (100 puM; lane 6),
endotoxin (I pg/ml) plus foskolin (100 puM; lane 7) , or PGE; (3 pM) plus foskolin (100 pM; lane 8) for 24 hr. Equal
amount of protein (20 pg/lane) was loaded in each lane. Similar results were obtained with cell extracts from 3
separate batches of cells. The significant differences between each band were compared by scanner densitometry

using image 1D program (densitometry unit).

DISCUSSION

Here, we showed that the induction of
COX-2 elicited by endotoxin in HUVEC could
be inhibited by PGE, in a dose dependent
manner. Moreover, PGE, did not affect on
COX-1 either protein or activity. Interestingly,
foskolin (cAMP activator) could reverse this
inhibition of PGE, on COX-2 protein and
activity in endotoxin treated HUVEC. The
results suggest that i) PGE, can be negative
feedback regulation through cAMP in the
induction of COX-2 elicited by endotoxin in
endothelial cells, and ii) the uses of PGE, in
the condition in which COX-2 has been
involved may have therapeutic roles.

PGs induce a wide range of biological
actions which are mediated by specific
membrane-bound receptors. Among the PGs,
PGE, is considered to exert a variety of
biological activities such as the maintenance of

local homeostasis in the body'?, a major
contributor to the production and maintenance
of immunosuppression after overwhelming
injury'® and an important factor for
implantation and decidualization'’. Therefore,
PGE, is a lipid molecule with complex
inflammatory modulation and immuno-
regulatory properties. Our results have been
supported that PGE, can act as antiinflam-
mation and immunosuppression in the
induction of COX-2 in endothelial cells by
endotoxin.

The exact mechanisms by which
PGE, inhibited COX-2 induction in endothelial
cells activated with endotoxin are not known.
These may involve binding to specific cell
surface receptors and influencing second
messenger systems through G-proteins.
Indeed, these should be complexity because
the effects of PGE, are exerted by a variety of
PGE receptors which are different in their
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signal transduction properties'®, There are at
least four subtypes of PGE receptors. The EP1
and EP3 receptors are coupled to Ca®*
mobilization and the inhibition of adenylate
cyclase, respectively, and the EP2 and EP4
receptors are coupled to the same signal
transduction pathway, stimulation of adenylate
cyclase'{ However, our studies showed that
foskolin (cAMP activator) could reverse the
inhibiton of PGE, on COX-2 induced in
endotoxin treated HUVEC suggesting that
PGE; might inhibit COX-2 expressed in
endotoxin treated HUVEC through cAMP
inhibition via EP3 receptor.

For our studies, here, we showed that
PGE, was a negative feedback regulation of
the induction of COX-2, but not COX-1, in
endothelial cells activated with endotoxin.
This result suggested that PGE series might
have negative feedback regulation of COX-2
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THE COMPARATIVE STUDY OF TACROLIMUS AND CYCLOSPORIN
USED IN RENAL TRANSPLANTATION

Chanokporn Boonthariksiri

Department of Pharmacy Division, Pramongkutkiao Hospital, Bangkok 10400, Thailand.

ABSTRACT

Cyclosporin and tacrolimus both are calcineurin-calmodulin inhibitors that are used to
suppress immune responses in organ transplantation. Patients who were treated with tacrolimus had
significantly less graft rejections than patients who were treated with cyclosporin. However, there was
no significant difference regarding patient and graft survivals, Tacrolimus also has a steroid sparing
effect and can be combined with other immunosuppressive drugs to reduce the use of antithymocyte for
acute rejection treatment. Both drugs can cause nephrotoxicity, infections and malignancies.
Tacrolimus has more adverse effects, i.e., post-transplant diabetes mellitus and neurotoxicity while
cyclosporin frequently causes hyperlipidemia and gingival hyperplasia. To compare about cost of
therapy, tacrolimus is more expensive than cyclosporin in the short initial period, but in the long run it
can save cost of rejection therapy and it makes more patients have a chance to get kidney
transplantation. Nevertheless, appropriate immunosuppressive therapy should be based on individual
patient’s factors.

Key words : cyclosporin, tacrolimus, kidney transplantation
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Mean age (years) 37/39 44/47 43/44 47/46
Proportion male (%) NS 65/79 60/62 65/63
Donor Cadaveric/living Cadaveric Cadaveric Cadaveric
First transplant (%) 100/100 100/100 87/87 90/90
Diagnosis (%):

Hypertension NS 19/25 21/19 8/8
Diabetes NS 26/25 19/19 5/4
Glomerulonephritis NS 16/25 18/14 40/43
Hereditary NS 15/14 11/8 15/14
Other NS 24/11 31/40 32/31
Quality score 1 2 2 2
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Characteristic Shapiro Vincenti Pirsch Mayer
Antithymocyte globulin or
Induction NS Antilymphocyte globulin muromonab-CD3 None
monoclonal antibody

Tacrolimus

(mgfkelday) 0.11V to 0.3 oral 0.2, 0.3 or 0.4 oral 0.2 oral 0.3 oral

Azathioprine § ’ ;

mglkgidiy) NS 1-4 1V then 1-1.5 oral 2-4 1V then 1.5 oral 2 1V then 1-2 oral
2 mg/kg IV/oral; down to | 500 mg IV pre-op; then .

Prednisone NS 0.5 mg/kg/day; then local | 5-0.5 mg/kg/day; taper to Sllamg LV; faper

20-5 mg/day
protocol 10 mg/day

Cyeclosporin y

(me/ke/day) NS 6-14 oral 10 oral 8 oral

Trough concentrations (ng/ml) at 1 week:

Tacrolimus NS NS Median 11.3 Mean 13.9

Cyclosporin NS NS Median 269 Mean 254

NS = not specified.
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#5797 3 Pooled analysis for graft loss and patient mortality fatilue odds ratios (95% CI)°

Study Graft loss Mortality
Shapiro 0.83 (0.22 t0 3.12) 0.32(0.03 to 3.29)
Vincenti 0.58 (0.14 to 2.49) 0.29 (0.04 to 2.15)
Pirsch 0.70 (0.37 to 1.33) 1.31 (0.48 to 3.59)
Mayer 1.33 (0.76 to 2.31) 2.09 (0.77 to 5.65)
[Test for heterogeneity P>0.40 P>0.20

Summary result

0.95 (0.65 to 1.40)

1.07 (0.47 to 2.48)

-l o : o
M9 4 Pooled analysis of acute rejection, use of antilymphocyte antibodies, and post-transplant

diabetes mellitus, PotHuA1 odds ratios (95% CI)°

Study Acute rejection Antilymphocyte treatment for rejection Post-transplant DM
Vincenti 1.02 (0.41 to 2.53) NS 4.15 (0.5 to 34.04)
Pirsch 0.51 (0.34 10 0.77) 0.36 (0.21 to 0.62) 5.25 (1.94 to 14.20)
Mayer 0.41 (0.27 to 0.63) 0.39 (0.22 t0 0.71) NS

Test for heterogeneity

P>0.20

P-0.80

P>0.80

Summary result

0.562 (0.36 to 0.75)

0.37 (0.25 to 0.56)

5.03 (2.04 to 12.36)

NS = not specified.
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TOXICITY OF APPETITE SUPPRESSANTS: FENF LURAMINE AND PPA
Veeravan Lekskulchai

Department of Pathology, Faculty of Medicine, Srinakharinwirot University.

ABSTRACT

Appetite suppressants are drugs that act on the brain leading to inhibition of hunger.
Fenfluramine is a serotonin res-uptake inhibitor which has been withdrawn from the markets due to its
pulmonary and heart problems. It can also cause depletion of brain serotonin by damaging serotonergic
neurons which can consequently lead to drug tolerance. This toxic effect may be a hidden reason that
the manufacturer voluntarily took it out from the markets. Phenylpropanolamine (PPA) is not only
employed as an appetite suppressant, it is also used in cold reliever medicines as well as in “look-alike”
stimulants. It has a low therapeutic index. Using at high doses or in combination with other drugs can
cause hypertension and cerebral hemorrhage especially in subjects who has a history of hypertension.
Because most obese people are also hypertension prone and require long-term anti-obesity treatment,
PPA should not be used as an appetite suppressant. However, PPA in cold relievers may still be used
under the supervision of physicians, in low doses, and in a short period. To prevent its toxicity, drug
interactions and patients’ underlying diseases must be taken into account as well.

Key words : appetite suppressant, fenfluramine, PPA

. Veeravan Lekskulchai, Department of Pathology,
Faculty of Medicine, Srinakharinwirot University, Bangkok 10110, Thailand.
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INTRODUCTION

Obese or “fat” is not a pleasant
characteristic that most people especially
women like to be called. Not only for the
cosmetic purpose, obesity is now known to be
associated with risks of life-threatening
diseases such as hypertension, stroke, ischemic
heart disease, diabetes mellitus, and certain
cancers'. Thus, in obese persons, reducing
weight will help decreasing risks of these
diseases, resolving their symptoms or slowing
their progression, as well as decreasing the
risks of depression and social withdrawal and
increasing self-esteem. The world health
organization (WHO, 1998) recommends that
weight management strategies should include
modifications of diet, physical activity, daily
habits, and thoughts. Specific behaviors
conducive to over-eating or under-activity
need to be identified and corrected. Greater
success might have been achieved by focusing
on a few crucial issues such as eating in social
situations and mechanisms for obtaining
satisfaction from smaller intakes of food
including slow eating methods and
concentration on eating as a unique activity. In
fact, the most successful patients simply
attempted to avoid clearly aberrant behavior
such as binge eating (eating in large amount
each time)”. Although not recommended, anti-
obesity drugs are widely used. Because obesity
. is a life-long condition and necessitates long-
term treatment. When used, the risks to patient
from obesity related diseases need to be
balanced against the risks from adverse effects
of anti-obesity drugs.

Anti-obesity drugs can be divided into
three groups: those which reduce food intake
(appetite suppressant), those which act on the
gastrointestinal system to reduce fat
absorption, and those which alter metabolism
and increase thermogenesis. Diuretics,
laxatives and emetics are sometimes misused
as anti-obesity agents. High fiber supplements
have been used to reduce energy intake.
Artificial carbohydrates or sweeteners such as
saccharin and aspartame and fat-like
substances such as simplesse have similar
tastes to natural products but much less calorie
also have been used to reduce energy intake.
The consumption of excess fatty food plays a
significant role in the development of excess
weight, since fat provides twice the number of
calories per gram of weight as of carbohydrate
and protein, Reduction of dietary fat intake is
one potential way of losing weight.
Tetrahydrolipostatin and a novel drug, Xenical
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or Orlistat, are weight loss medications that
target the absorption of fat in the body. They
attach to the pancreatic lipase and block it
from breaking down the eaten fat. The
undigested fat cannot be absorbed and is
eliminated in stool. The adverse effects of
these medication are reducing the absorption
of fat soluble nutrients particularly beta-
carotene, vitamin E, and vitamin K. They can
cause changes in the bowel habits, leading to
oily or loose stool and increased gas or
flatulence. Cholestyramine is a bile-
sequestering resin that decreases fat absorption
by disrupting micelle formation. Although
thyroid hormone is a thermogenic agent that
can increase metabolic rate or energy
expenditure, it also has stimulatory effects on
heart rate, and consequently that latter activity
prevents the use of native thyroid hormone for
the treatment of obesity. The only thermogenic
drug combination that has been tested is
ephedrine and caffeine, but this treatment has
not been approved as an anti-obesity drug by
regulating agencies™*,

APPETITE SUPPRESSANTS

Mulitiple brain neurotransmitters are
known to play a role in the control of food
intake, appetite, and patterns of meal-taking
behavior. The neurotransmitters in the brain
that have an inhibitory influence over eating
behavior are dopamine (DA), serotonin (5-
hydroxytryptamine, 5-HT), and norepinephrine
(NE). Pharmacological studies indicate that
peripheral and hypothalamic administration of
5-HT can suppress total food intake, i.e.,
decrease the size of meal taken and the rate of
eating. NE decreases food intake by activating
adrénergic receptors>™®. Data from the US
national heart, lung and blood indicate that
appetite suppressants help many people lose
weight and maintain the weight loss without
serious adverse effects. Appetite suppressants
enhance weight loss more than behavior
modification, exercise, and caloric restriction
alone’. However, due to their CNS effects,
these drugs may have a potential for abuse and
dependence. Several of these drugs have fallen
into disfavor. The original appetite
suppressants, infroduced in the 1970s, was
amphetamine. Now its effects are considered
more dangerous than being overweight.
Depressive psychopathology is also strongly
associated with the use of the appetite
suppressants’.
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FENFLURAMINE

Fenfluramine (Pondimin) is an
amphetamine derivative which is used
primarily as an appetite suppressant in the
treatment of obesity. Dexfenfluramine (Redux)
is the active isomer of fenfluramine meaning
that half the dose previously required can be
taken with the same effects and without the
extra side effects of the levo-fenfluramine.
They are potent serotonin reuptake inhibitor/
releaser and effective weight reduction drugs
but have been withdrawn from the market
because of the drug-related complication of
primary pulmonary hypertension (PPH) and
hypertrophic cardiac valvular lesions. An
association between the dietary suppressants
fenfluramine and d-fenfluramine and valvular
heart disease was first described in patients
from North Dakota and Minnesota in 1997,
A prevalence of significant heart valve
regurgitation associated with fenfluramine is
between 2-12% and the likelihood of disease
increases with dose and/or duration of drug
use’. The mechanism by which fenfluramine
increases the risk of PPH is not known.
Investigators have hypothesized that
fenfluramine might elevate blood 5-HT by
releasing platelet 5-HT, which might cause
chronic increases in pulmonary blood pressure
and growth of arterial smooth muscle, therebgf
producing PPH in susceptible individuals.
This toxic reaction may depend on the degree
of drug retention at the lung, time retained, and
intrinsic drug toxicity'’. Hypoxia or a
condition with low oxygen content as found at
high altitude may potentiate the toxicity of
fenfluramine. Lacking of oxygen can
depolarize the smooth muscle, which in turn,
enhances pulmonary vasoconstriction. This
phenomenon may be worsen when
fenfluramine is taken'"'>. Fenfluramine
produces negative chronotropic and inotropic
effects. It shows tonic blockade of sodium
channels, shortens the action potential duration
in papillary muscles and purkinje fibres. The
effect of fenfluramine on sodium channels may
play an important role in its cardiotoxicity".

It is noteworthy that fenfluramine and
d-fenfluramine cause depletion of brain 5-HT
and apparent loss of 5-HT nerve terminals "°.
Alterations of the serotonergic system are also
observed during the aging process. Thus,
treatment with d- or dl-fenfluramine resulting
in alteration of this system could be
exacerbated when associated with the aging
process'. Studies in animals indicate that
dexfenfluramine damages brain serotonin
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neurons. Elevated extracellular 5-HT levels
alone are probably not sufficient for
neurotoxicity, and additional factors such as
repeated doses or high doses, hyperthermia,
regional specificity of 5-HT receptors
subtypes, blood flow, and/or neuronal
networks may be involved''s, In therapeutic
doses, regional serotonin contents are
decreased dose-dependently. However, after
stop using fenfluramine, brain serotonin
almost totally recovers and the long-term
effects are completely reversed'’. But high
doses of fenfluramine have been reported to
cause long-term decreases in brain serotonin
levels and density of high affinity 5-HT uptake
sites'™"®, Development of serotonin receptor
hyposensitivity and decreased serotonin levels
can lead to tolerance to its anorectic activity
and, consequently, cause over eating”. In
addition, its neurotoxicity has been found to
cause behavior signs such as tremors,
myoclonus, rigidity, and splayed legs in
animals suggesting some degrees of
neurodegeneration occurred’®,
Amphetamine-like phentermine was
first used as an appetite suppressant in the
1960s. It increases the body’s metabolism and
decreases the appetite by enhancing the
availability of two brain chemicals, dopamine
and norepinephrine, After 1992, phentermine
was paired with fenfluramine to cancel out the
tendency of its stimulant effect and of
fenfluramine’s depressant effect. Coadminis-
tration of phentermine and fenfluramine
(Phen/Fen) effectively treats obesity and
possibly addictive disorders. In vivo
microdialysis studies in rat brain show that
phentermine increases extracellular levels of
DA, fenfluramine increases extracellular 5-HT,
and Phen/Fen mixture elevates both
transmitters. The dual activation of central DA
and 5-HT transmission is thought to underlie
the therapeutic potential of Phen/Fen drug
combination®’. In 1997, fenfluramine was
voluntarily withdrawn by its manufacturer
because it was speculated that fenfluramine
was responsible for myocardial and valvular
complications reported to the US FDA. These
effects were serious and, in some patients,
required surgery and heart valvular
replacement. Phentermine has not been
associated with heart diseases when taken
alone and the drug is still available by
prescription. There is no definitive causal
relationship that has yet been confirmed
between valvular heart diseases and the
combined use of these products. Normally,
serotonin levels in the blood plasma are kept
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low by two mechanisms: absorption into
platelets and the serotonin destroying
monoamine oxidase (MAO) enzyme. Taking
an MAO inhibitor like phentermine with
serotonin uptake blockers like fenfluramine
inhibits the body’s ability to keep serotonin in
check. Moreover, fenfluramine stops plasma
serotonin from being taken up into platelets.
Specific 5-HT receptors were also found on
the heart valves. Taking these evidences
together, rising in blood serotonin levels may
affect the regulation of valvular function and
structure and damage blood vessels in the
lungs®. In addition, phentermine has been
expected to exacerbate fenfluramine induced
serotonin neurotoxicity?.

PHENYLPROPANOLAMINE

Phenylpropanolamine (PPA) is a
phenethylamine and an analog of
amphetamine. Its appetite suppressant effect is
mediated by an alpha-1 adrenergic satiety
mechanism within the paraventricular
nucleus™. The most important toxic effect of
PPA (Acutrim®, Dexatrim®) is hypertension.
Since an acute increase in systemic mean
arterial pressure can lead to loss of cerebral
blood flow autoregulation and break the blood
brain barrier that can result in subarachnoid or
intracerebral hemorrhage. The therapeutic
index of PPA is low, and in some susceptible
subjects severe hypertension may occur after
ingestion of less than three times the
therapeutic dose®™.  Although ingestion of
25 mg of PPA did not elevate blood pressure
in normal individuals, ingestion of 85 mg of
PPA led to a significant increase in both
systolic and diastolic blood pressure in all
normal volunteers. FDA recommends that PPA
is safe at a dose of 37.5 mg two times per day
in immediate release tablet. There was not a
direct correlation between the acute rise in
arterial pressure and cerebral hemorrhage.
Other factors such as pre-existing brain
damage, abnormal oxygen delivery, and
autoregulatory function may also contribute to
cerebral hemorrhage®. The hypertensive effect
of PPA may result from MAO inhibition that
leads to increasing blood catecholamine and
subsequent vasoconstriction®’.

PPA is often combined with other
drugs in diet preparations and “look-alike”
stimulants, Numerous case reports have
documented that PPA stimulates the central
nervous system with symptoms ranging from
anxiety and hallucinations to grand mal
seizures at toxic doses. Most of these
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symptoms occurred following concomitant use
of caffeine, which, in high doses, is known to
cause seizures and psychotic episodes. Acute
or chronic pretreatment with PPA increases the
sensitivity of rats to the neurotoxic effects of
caffeine?®. Repeated administration of
PPA/caffeine can lead to cerebral hemorrhage
and tubular necrosis in hypertensive and stroke
prone subjects. Because large percentages of
hypertensive population are not aware that
they have hypertension, and because
hypertension is more common among over-
weight individuals who are also diet pill users,
the risk of hypertensive crisis resulted from the
combination of PPA/caffeine is high®. Drug
interactions may also exaggerate the
hypertension produced by PPA. Hypertension
from PPA alone is typically accompanied by a
reflex bradycardia that serves to limit or
“buffer” the increase in blood pressure.
Concomitant ingestion of drugs producng an
increase in heart rate such as caffeine might
antagonize this buffering effect and thereby
increase blood pressure further®.

Less common features of toxic
reactions to PPA include chest pain and
ventricular arrhythmia®®. When tachycardia is
seen in patients with toxic reaction to PPA, it
is usually concomitantly administered with
caffeine, ephedrine, or antihistamine®. The
increased availability of tablets and capsules
containing substantial quantities of PPA,
caffeine, and ephedrine creates a potential for
drug-induced morbidity and mortality. In
nonprescription stimulants and diet pills,
combination of caffeine, phenylpropanolamine
and ephedrine were most commonly found.
These drugs cause excessive CNS stimulation
(e.g., increased motor activity, anxiety, and
agitation) and elevated pulse rate and blood
pressure. Reactions following the ingestion of
these drugs have included severe hypertension,
possible renal failure, cerebral hemorrhage,
and cardiac arrhythmia. Neither ephedrine nor
caffeine ingested alone has been reported to
increase blood pressure in association with
end-organ damage’'. Therefore, the toxic
reactions of these combinations may result
from PPA alone or from the synergistic effects
of the drug mixtures. Ephedrine and
pseudoephedrine can cause hypertension,
tachycardia, and arrhythmia due to beta-
adrenergic stimulation. Toxic reactions from
caffeine are characterized by agitation,
seizures, tachg'cardia, arrhythmia, and
hypotension®’. Overdoses with the
sympathomimetic agent PPA may cause
arrthythmia and myocardial injury in humans,
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From light microscopic examination, rats
treated with PPA had diffuse dose-related
myocardial necrosis. The observed lesion was
similar in appearance to the myocardial
necrosis produced by large doses of
catecholamines or sympatomimetic agents’>.
Phenylpropanolamine can produce hepatic
glutathione depletion. Dose-response
relationships for phenylpropanolamine and
acetaminophen were such that increased
toxicity was observed only when the
interaction was sufficient to lower hepatic
glutathione concentration below a level
regarded as critical in preventing
acetaminophen-induced hepatotoxicity®.
Hepatic necrosis produced by carbon
tetrachloride in mice was also found to be
potentiated by simultaneous co-treatment with
phenylpropanolamine™,

OTHER APPETITE SUPPRESSANTS

Sibutramine (Meridia) is a serotonin
and norepinephrine re-uptake inhibitor that
enhances post-ingestive satiety and increases
resting metabolic rate. After treatment with
sibutramine, significant reductions in blood
triglycerides and low density lipoprotein
cholesterol levels were observed”. Its anti-
obesity action may result from the changes in
brain dopamine as well as serotonin neurons
by metabolism. Sibutramine works outside
neuron by delaying serotonin reabsorption,
thus prolongs the full and satisfied feeling after
a meal. Its side effects are not serious which
include dry mouth, drowsiness, constipation,
and difficult sleeping. It has been approved bé{
the US FDA for long-term weight reduction™.
Tricyclic anorectic Mazidol or Sanorex not
only suppresses hunger (appetite) but also
affects the metabolism of energy substrates.
Blood thyroxin level is increased significantly
after using Mazidol. Its side effects are dryness
of mouth, insomnia, superficial sleep,
headache, elevated excitability, tachycardia,
and general feebleness’’. Cholecystokinin
boosters are used to increase cholecystokinin,
a brain chemical believed to produce the
feeling of fullness. People using these drugs
would feel full quicker and eat less’.

Currently, there are herbal fen-phen
products being marketed over the internet and
through weight loss clinics. Neither fenflura-
mine nor phentermine is an ingredient of these
products. The main product is ephedra,
commonly known in China as Ma Huang. The
main component in ephedra is ephedrine. The
adverse effects associated with the use of
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ephedra ranged from episodes of high blood
pressure, heart rate imregularity, insomnia,
nervousness, tremor, headache, seizures, heart
attack, strokes, and death. Another herbal fen-
phen product contains l-tryptophan, which is
an analog of 5-HT. However, it was used
primarily as a sleep aid. This product was
pulled from the market after it was found to
link to more-than 1,500 cases of a rare blood
disorder known as eosinophilia myalgia
syndrome™,

DISCUSSION AND CONCLUSION

Like many marketed drugs, most anti-
obesity drugs are not indicated in people with
certain medical problems including obesity
related diseases, and may interact with some
medications. Taking more than one drug at the
same time, as commonly found in diet pills
and cold relievers, can be dangerous. Anti-
obesity drugs are not a magic bullet for weight
reduction. They actually are designed to be a
part of comprehensive weight loss program
that includes regular exercise and a low-fat’
low-calorie diet. The treatment of obesity
means that patients and doctors should work
together. Physicians can adjust doses and adapt
to more realistic goals. Physicians must be
aware of possible adverse reactions to anti-
obesity drugs and fully assess the risk/benefit
ratio, remembering that while medical benefits
from moderate weight loss are high; drug
therapy is not without risk. Before using a
certain drug, patients should know possible
adverse effects they could get.’. As published
information about anti-obesity drugs is limited,;
more research is needed into their long-term
safety and effectiveness.

In human studies, most of adverse
drug reactions are case reports. Problems are
the non-unique nature of symptoms and signs.
The association by co-incidence alone is
troublesome because, in reported clinical drug
toxicity, it is usually the effect that is first
noted and the cause is sought retrospectively.
As a direct result of this process, social beliefs
and clinical customs and attitudes, but not
science, may forge an apparent link between
cause and effect, In case reports of PPA
toxicity in the past decades, more than 60%
were not toxicity of PPA alone®. In 1974,
Rumack et al.*® presented three case reports of
severe reactions to Ornade (the combination of
PPA, chlorpheniramine, and isopropamide).
The toxicity of Ornade was attributed chiefly
to chlorpheniramine and isopropamide. This
report was cited in 4 articles, however, none of
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them specifically discussed the toxicity of
these two drugs. Clark and colleagues®
referred to this article that PPA caused
arrhythmias. Cuthbert and colleagues®?
reported the interaction of PPA with
monoamine oxidase inhibitors in increasing
blood pressure. This article has been cited for
the relationship between PPA doses and blood
pressures without mentioning the interaction
with MAO inhibitor in 2 studies***, Citation
behavior must be viewed carefully, because
authors may cite those which appear to support
a current idea without adequate attention to
content or nuance in the original article. The
examination of the citation behavior makes it
appear that the social belief is not obviously
supported by evidence. Clearly PPA is not free
of adverse effects. However, the conclusion of
many articles, that its margin of safety is
smaller than once believed, is a contestable
fact”’. When a toxic reaction caused by a
.combination of drugs is reported, the data must
be interpreted with caution. Their clinical
pharmacology properties are complex.
Toxicity should be most readily understood by
considering the effects of individual drug
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NEW DRUGS

SULTAMICILLIN, SULBACTAM/AMPICILLIN : A RE-EVALUATION
Nisamanee Satyapan

Department of Pharmacology, Pramongkutklao College of Medicine, Bangkok 10400, Thailand,

ABSTRACT

Sulbactam/ampicillin is a combination of broad spectrum B-lactam (BL), ampicillin and a p-
lactamase inhibitor (BI), sulbactam. Sultamicillin is a mutual prodrug of sulbactam/ampicillin for oral
administration. They were developed over a decade ago, in response to the increasing problem of p-
lactamase producing among pathogenic bacteria. Sulbactam is active against the transferable, plasmid-
mediated B-lactamase which occurred in a high proportion of gram positive, gram negative and
anaerobic bacteria, such as Streptococcus sp., Staphylococcus sp., Haemophilus sp. and Bacteroides
sp., The combination is widely distributed to body fluids and soft tissue thus it is effective in various
systemic infections like upper and lower respiratory tract infections, intra-abdominal infections, urinary
tract infections, skin and soft tissue infections. Many recent clinical trials have demonstrated the
clinical efficacy and safety of the combination in these conditions and in children as well. The
advantages of sulbactam over other BI are that it has no property of induction of B-lactamase producing
in some bacteria, has some antimicrobial activity and is stable in low pH. Besides, sulbactam/ampicillin
will improve compliance when used in children as it is available in both parenteral and oral forms.

Key words : p-lactamase inhibitor, sultamicillin, sulbactam/ampicillin, antimicrobial agent
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Dose (g) Concentration (mg/l or mg/kg)

Sputum 2.0/1.0 1.6/1.84
Peritoneal fluid 0.5/0.5 7.1/14.5
Prostatic tissue 1.0/0.5 24/19.8
Intestinal mucosa 0.5/0.5 9.4/18.0
Gall bladder 1.0/0.5 6.3/1.7

Salpinges 1.0/1.0 41.0/253
Meninges (marked inflamed) 0.8/1.0 26.5/8.5
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sulbactam/ampicillin 540U aminogly-
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Side effect Incidence

amount %
Gastrointestinal
e  Diarrhea 620 104
e  Softstools 136 23
e  Loose stools 84 1.4
e Abdominal pain/cramping 63 1.1
e  Abdominal discomfort 16 03
e  Nausea 67 1.1
e  Vomiting 29 0.5
e  Epigastric distress 13 0.2
o Epigastric pain 8 0.1
Skin
e  Dermatitis (rash) 56 09
o Itching 24 0.4
Central nervous system
e Smell/taste change 7 0.1
e  Drowsiness/sedation 6 0.1
e Anorexia 7 0.1
o  Headache 21 04
Gynecologic
e Vaginal discharge 12 0.2
Superinfection
e Yeast infection 36 0.6
Qthers 124 2.1

o, v 8 v e ] [ cr LY
WNAUILAT 1Y Tugduiaafulild 3-72 wa. Fuiu
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SIBUTRAMINE : THE NOVEL AN'lI-OBESITY DRUG FOR EFFECTIVE
WEIGHT CONTROL

Thanarat Suansanae ', Chuthamanee Suthisisang

! Deparlmenr of Clinical Pharmacy, Faculty of Pharmacy, Srinakarinwirot University, Nakornnayok,
Department of Pharmacology, Faculty of Pharmacy, Mahidol University, Bangkok, Thailand.

ABSTRACT

Obesity is a major risk factor for morbidity and mortality. Treatment of obesity includes
nonpharmacological approaches and medical treatment. Patients with severe obesity or have multiple
risk factors may require pharmacological treatment for effective weight reduction. Sibutramine is a
new anti-obesity agent. It is a serotonin-norepinephrine reuptake inhibitor. Sibutramine does not have
any effect on dopamine reuptake or releasing mechanism as that of phentermine. Sibutramine is
extensively metabolized by CYP3A4 to two active metabolites, M1 and M2. Sibutramine 10-15
mg/day combined with dietary control and exercise can reduce and maintain body weight up to 2 years.
Dry mouth, headache, constipation, insomnia, and increase in blood pressure and heart rate are
common adverse effects. These effects are dose-related. Patients who recieve sibutramine have to be
monitored for blood pressure and heart rate regularly. Obese patients with coronary artery disease,
cerebrovascular disease, and chronic heart failure are contraindicated. Sibutramine should not be used
concomitantly with selective serotonin-reuptake inhibitors, monoamine oxidase inhibitors,
sympathomimetic agents, enzyme CYP3A4 inhibitors or inducers.

Key words : obesity, sibutramine, appetite suppressant, serotonin-norepinephrine reuptake inhibitor
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CASE REPORT

ATENOLOL-RELATED SKIN RASH : A CASE REPORT
Viroj Wiwanitkit

Department of Laboratory Medicine, Faculty of Medicine, Chulalongkorn University,
Bangkok 10330, Thailand.

ABSTRACT

Atenolol is a beta-blocker commonly used for treating hypertension. It can induce various
kinds of adverse effects including the rare effect, skin rash. The atenolol-related skin rashes include
intermittent dermatitis, psoriasiform skin eruptions, skin necrosis, vasculitis, and drug-induced
connective tissue disease. We reported a 54 years old patient receiving atenolol for his hypertension for
4 weeks who subsequently developed intermittent itching skin lesion. On history taking, the relation
between ingestion of atenolol and occurrence of skin lesion can be detected. He was then discarded
from continuation of atenolol use and prescribed for HCTZ instead. On the one-month follow up after
discontinuation of atenolol, he did not state any recurrence of the skin rash, confirming that atenolol
was probably responsible for his lesion.

Key words : atenolol, skin lesion

Address correspondence and reprint requests to: Department of Laboratory Medicine, Faculty of
Medicine, Chulalongkorn University, Bangkok 10330, Thailand.
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INTRODUCTION

Atenolol, a synthetic, beta;-selective
(cardioselective) adrenoreceptor blocking
agent, may be chemically described as
benzeneacetamide, 4-[2'-hydroxy-3'-[(1-
methylethyl) amino] propoxy]'. It has a
molecular weight of 266. It is a relatively polar
hydrophilic compound with a water solubility
of 26.5 mg/ml at 37°C and a log partition
coefficient (octanol/water) of 0.23. It is freely
soluble in IN HCI (300 mg/ml at 25°C) and
less soluble in chloroform (3 mg/ml at 25°C)".

The efficacy of atenolol for
hypertension and coronary heart disease has
been well documented in numerous
comparative studies’. Like other antihyper-
tensive drugs, atenolol lowers the systolic and
diastolic blood pressures by 15 to 20% in a
single drug treatment. In long-term treatment it
has the ability to reduce cardiovascular
mortality®.,

Considering its adverse reactions,
pronounced fatigue and cold extremities have
been observed in 10 to 20% of the treated
subjects. Complaints about bradycardia,
dizziness and gastrointestinal symptoms are
less frequent. Despite its relative selectivity,
atenolol can cause bronchospasm in asthma
patients. Among the many but rarely observed
side-effects are sleep disturbances,
depressions, paresthesia, impotence, and
arthropathies. Also, skin rash is a rare adverse
reaction of using this drug"®. Here we report a
case of a Thai male patient with intermittent
skin lesion most likely to be related to the use
of atenolol.

CASE REPORT

A Thai male, aged 54 years old
presented to the physician with the complaint
of itching skin lesion on his extremities for 3
weeks. He presented the intermittent
occurrence of the lesion. Also, he presented the
history of hypertension with the recent history
of antihypertensive treatment for 4 weeks. On
visiting his cardiologist in charge, he was
prescribed for atenolol (Prenolol®) at the
dosage of 100 milligram daily. He stated the
sense of itch after starting this antihypertensive
drug. He notified that the skin lesion started to
occur at about 15 minutes after ingestion of the
drug. He also got topical steroid paste but his
lesion was still intermittent relating to the
ingestion of the antihypertensive drug. He
presented no history of other drugs use. He
presented no previous history of drug or food
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allergy as well.

This patient received the presumptive
diagnosis of atenolol-related skin disorder. He
was ordered to stop the atenolol and use the
antihypertensive drug HCTZ instead. On
follow up at one month, he presented no longer
the intermittent skin lesion, confirming that
atenolol was probably responsible for his
lesion. However, the patient refused to be
rechallenged with atenolol for the confirmative
test.

DISCUSSION

Atenolol is a beta-blocker commonly
used for treating hypertension. Atenolol is well
tolerated, not very expensive, and it has a
remarkable record. Its long-term wuse is
documented convincingly for coronary heart
diseases and hypertension alike'>. However,
like every drug, it can induce a number of
adverse effects'. Apart from the general
adverse effects, it can induce various kinds of
adverse effects (but rarely detected), including
intermittent dermatitis, psoriasiform skin
eruptions, skin necrosis, vasculitis, and drug-
induced connective tissue disease.

A number of cases with skin reactions
to proganolol have been reported since
1970°s*%. Skin eruptions were usually
developed during long-term therapy with
propranolol. These exanthemas disappeared
gradually within 1-5 weeks after treatment
with propranolol had been stopped"*’.
Challenge test and provocation test with
propranolol are not used in general practice
since it can induce severe reactions*™’. Skin
biopsies can show a wide spectrum of
pathology as acanthosis, parakeratosis, micro-
abscesses, and cellular infiltration of upper
dermis*®, The pathogenesis mechanism
responsible for these adverse cutaneous
reactions is believed to be the blockade of the
epidermal beta-receptors. Therefore, it is
recommended that all patients receiving beta-
blocking drugs should be examined carefully
for adverse reactions.

Here, we reported a patient receiving
atenolol for his hypertension for 4 weeks who
subsequently developed intermittent itching
skin lesion. His skin rash disappeared after
discontinuation of the drug. This case is likely
to be a case of atenolol induced skin rash’. The
conclusion of this case as a spontaneous report
of ADR is presented in Table 1. The atenolol
related skin rash can be diagnosed by
discontinuation and recontinuation test. In
some cases, a very severe form, connective
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tissue disorder, which presents as lupus can be
detected. Regarding these very rare cases,
antihistone antibody follow up can be a useful
marker’. Due to the fact that atenolol is a

Viroj Wiwanitkit

widely used antihypertensive drug in the
present day, the awareness to its rare
complication as the atenolol related skin rash
should be kept in mind of the drug prescribers.

Table 1. Conclusion of this case as spontaneous report of ADR form.

Topics

Record

Age

Sex

Suspected Drug(s), Route of Administration

Dosage Regimen

Interval of Drug Administration

Describe the Reactions

Relevant Information (Labs, Allergies)

Concomitant Drugs (Exclude Those Used to
Treat Reaction)

Action Taken with Suspected Drug

Patient Outcomes

54 years

male

atenolol, per oral

100 milligram daily

4 weeks

intermittent itching skin lesions of the extremities
no

no

Drug discontinuation
Symptoms resolved
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Losartan Lowers CV Complications of
Hypertension

A head-to-head trial has been reported by the
Losartan Intervention for Endpoint Reduction
in Hypertension Study (LIFE) that losartan is
better than atenolol at reducing cardiovascular
disease and stroke, with similar degrees of
blood pressure lowering and fewer adverse
effects.

In this randomized, multicenter trial based in
Europe and the United States, 9,193
hypertensive patients with LVH, aged 55-80
years, received either losartan-based or
atenolol-based antihypertensive treatment for
at least 4 years and until 1,040 patients had a
primary cardiovascular event defined as death,
myocardial infarction, or stroke. Both
treatments were equally effective in reducing
blood pressure, with mean reduction of 30/17
mmHg for losartan and 29/17 mmHg for
atenolol. Compared with atenolol, losartan
prevented more cardiovascular illness, death,
and new-onset diabetes. Losartan reduced the
overall risk of primary cardiovascular event by
13%, cardiovascular death by 11%, and fatal or
nonfatal stroke by 25%. Patients given atenolol
had a 7% reduction in the risk of fatal and
nonfatal myocardial infarction.

The other LIFE investigators from Umea
University, Sweden, compared the efficacy of
losartan and atenolol in 1,195 patients who had
diabetes as well as hypertension and LVH,
Losartan reduced the risk of cardiovascular
death, stroke, and myocardial infarction by
24%, the risk of cardiovascular death by 37%,
and the risk of death from all causes by 39%.
Results from both LIFE studies also were
presented at the American College of
Cardiology Annual Meeting in Atlanta,
Georgia, on March 20.

[Lancet 2002;359(9311):995-1003.]

Beta-3 Adrenergic Receptor Agonist
Increases Energy Expenditure in Obese
Men

A randomized crossover frial was conducted
by Dr. Marleen A. van Baak, from Maastricht
University, the Netherlands, and colleagues in

12 healthy obese men treated with 250 mg,
1,000 mg L-796568, a novel beta-3 adrenergic
receptor agonist or placebo. In each of the
three ftrials the men received one of the
regimens. The indirect calorimetry was used to
measure energy expenditure and respiratory
quotient before and after administering L-
796568. They also obtained blood samples and
measured ear temperature, heart rate, and
blood pressure before and after treatment. It
was found that after the 1,000 mg dose of L-
796568, there was a significant increase in
energy expenditure of 7.8% (p < 0.001). There
was also a dose-dependent increase in plasma
glycerol and free fatty acid concentration (p <
0.010).

At 1,000 mg, L-796568 also caused a
significant increase in systolic blood pressure.
However, there were no changes in heart rate,
diastolic blood pressure, ear temperature,
plasma catecholamine, potassium, or leptin
levels. Thus it was concluded that single-dose
administration of 1,000 mg of the novel beta-3
adrenergic receptor agonist L-796568
increased lipolysis and energy expenditure in
overweight men.This is the first study to show
such an effect of beta-3 adrenergic receptor
agonists in humans, without significant
evidence for beta-2 adrenergic receptor
involvement.

[Clin Pharmacol Ther 2002;71:272-279.]

Leptin Corrects Glucose Metabolism,
Reverses Hepatic Steatosis in
Lipodystrophy

It has been reported by US investigators that
chronic leptin treatment leads to improved
insulin sensitivity in the liver and in muscle
and to reversal of hepatic steatosis in patients
with severe lipodystrophy. Earlier this year,
the research team reported that leptin
deficiency appeared to be the main cause of
metabolic abnormalities associated with severe
lipodystrophy and that leptin treatment
ameliorated these abnormalities in nine
patients. In this study, a subset of three of the
original patients, one with acquired
lipodystrophy and two with congenital form
were reported. Fasting leptin concentration



82

was less than 4 ng/mL at baseline. Patients
were treated with recombinant methionyl
human leptin, given subcutaneously every 12
hours, approximately doubled insulin
suppression of hepatic glucose production and
insulin-stimulated peripheral glucose disposal.

Nuclear magnetic resonance measurements
showed liver triglyceride content ranging from
4.6% to 48% prior to treatment, compared with
a content less than 1% in six control subjects.
The abnormal levels were reduced by nearly
85%. Intramyocellular triglyceride and fatty
acyl CoA were reduced by about 30%. It was
attributed that the lipid-lowering effects of
leptin to a reduction in energy intake, resulted
from decreased appetite in the treated patients.
[J Clin Invest 2002;109: 1285-1286,1345-
1350.]

Atorvastatin Does Not Improve
Vasoreactivity in Type 2 Diabetic Patients.

The hypothesis that treatment with atorvastatin
would have a beneficial effect on NO
availability in forearm resistance in patients
with type 2 diabetes and mild dyslipidemia
was tested by Dr. Ton J. Rabelink, of
University Medical Center Utrecht, the
Netherlands, and colleagues, They used
venous occlusion plethysmography to examine
the effect of intensive lipid lowering (4 weeks
of 80-mg atorvastatin) on vasoreactivity in 23
type 2 diabetics and 21 matched controls.
Compared with controls, type 2 diabetic
patients had significantly blunted serotonin-
induced NO-dependent vasodilation.
Nitroprusside-induced endothelium-
independent vasodilation was also reduced in
patients with type 2 diabetes compared with
control subjects. Although significant
reductions in total cholesterol, low density
lipoproteins and triglycerides were observed,
there were no apparent effects on NO-
dependent and endothelium-independent
vasodilation. This finding should suggest that
other factors, such as hyperglycemia, may play
an important role in impaired vasoreactivity in
patients with type 2 diabetes.

[Arterioscler Thromb Vasc Biol 2002;22:799-
804.]

Menstrual Migraine Linked to Magnesium
Deficiency

Prospective study in 61 women who had
menstrual migraine were conducted by Dr.
Burton M. Altura and colleagues, from the
State University of New York at Downstate
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Medical Center, Brooklyn. Ionized magne-
sium, total magnesium, and ionized calcium
were measured and calculated for the ionized
calcium/ionized magnesium ratio. It was found
that during menstrual migraine, 45% of the
women had an ionized magnesium deficiency
compared with 15% during nonmenstrual
migraine and 14% during menstruation
without migraine. Between menstruations and
during times when there were no headaches,
15% of the women had an ionized magnesium
deficiency. In women with menstrual migraine
the ionized calcium/ ionized magnesium ratio
was elevated compared with age-matched
controls. The high incidence of ionized
magnesium deficiency found in  patients
during menstrual migraine attacks indicates
that magnesium may have a role in the
development of this disease in a subgroup of
patients. Some women exhibited ionized
magnesium deficiency between migraines and
menstruations but that the incidence rose when
these two events were combined.

[Headache 2002,;42:242-248.]

Statin Drugs Increase Risk of Peripheral
Neuropathy

In the population-based study, the researchers
used patient registries to identify all first cases
of idiopathic peripheral neuropathy in Funen
County, Denmark, over a 5-year period. Each
case was matched to 25 controls of the same
age and sex. Of 166 cases of first-time
idiopathic neuropathy, 35 were classified as
definite, 54 as probable and 77 as possible
cases. Nine of those diagnosed with
neuropathy had taken statins, with an average
use duration of 2.8 years. Compared with
controls, the statin users had a 14.2-fold risk of
developing neuropathy classified as definite,
and a 3.7-fold risk of developing neuropathy of
any classification. Those currently using
statins had a 16.1-fold risk of definite
idiopathic neuropathy and a 4.6-fold risk
considering all cases of idiopathic neuropathy.
In subjects receiving statins for 2 or more
years, risk of developing definite idiopathic
neuropathy was 26.4 times that of control
patients.

Presenting risk data in this study is in terms of
number of patients needed to be treated to
harm. For subjects aged 50 years or older,
there was 1 excess case of idiopathic
peripheral neuropathy for every 2,200 person-
years of statin use, which was considerably
lower than a comparable estimate of 10,000 for
statin myopathy.
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Thus it was concluded by David Gaist, MD,
PhD, of the University of Southern Denmark
in Odense that although statins were linked to
increased risk of myopathy, peripheral
neuropathy might also be a delayed adverse
effect. Eventhough absolute risk of peripheral
neuropathy from these findings is low, if
people taking statins develop neuropathy
symptoms, they should talk with their doctor,
who may reconsider the use of the statins,
[Neurology 2002;58:1333-1337.]

New Guidelines for Managing Hypercho-
lesterolemia

In 2001, the National Cholesterol Education
Program (NCEP) released its third iteration of
guidelines regarding detection, evaluation, and
treatment of hypercholesterolemia in adults.
The guidelines were developed by an expert
panel with representatives from interested
organizations such as the American Heart
Association, the American College of
Cardiology, and the American Medical
Association, among others.

These new recommendations, called the Adult
Treatment Program (ATP) III guidelines,
comprise an extensively referenced and
evidence-based report that provides the
scientific rationale for the recommendations
contained in the executive summary. Each
version of the ATP guidelines focuses on a
specific goal. ATP I outlines a strategy for the
primary prevention of coronary heart disease
(CHD) in persons with elevated low-density
lipoprotein (LDL) levels or those with
borderline LDL levels and 2 or more risk
factors. ATP II adds the intensive
management of LDL cholesterol in patients
with established CHD. ATP III adds a call for
more intensive LDL cholesterol lowering in
subgroups of patients; however, its core
remains the recommendations made in ATP 1
and II. The most significant recommendation
made in ATP III is the elevation of persons
with diabetes mellitus (DM) to the risk level of
those with established CHD. This
recommendation is based on the very high
prevalence of asymptomatic CHD in persons
with DM and multiple risk factors. Thus, the
preferred LDL cholesterol level in both CHD
patients and diabetics is less then 100 mg/dL.
ATP III also identifies persons with multiple
metabolic risk factors (abdominal obesity,
elevated triglycerides, low high-density
lipoprotein [HDL] cholesterol, hypertension,
and insulin resistance) as having metabolic
syndrome. ATP III recognizes metabolic
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syndrome as a secondary target of risk-
reduction affer an ideal LDL level is attained.
The guidelines also recommend applying risk
projections based upon data from the
Framingham Heart Study to identify persons
with more than 2 CHD risk factors for
intensive therapy. ATP III also modifies the
low categorical value of HDL cholesterol from
less than 35 mg/dL to less than 40 mg/dL, and
lowers desirable levels of triglycerides to less
than 150 mg/dL. Finally, ATP III recommends
that initial testing for hypercholesterolemia
consists of a complete, fasting lipid profile. It
also encourages the use of dietary fiber as an
adjunct to lowering LDL levels. Implementing
the ATP III guidelines represents a challenge
to the clinician. An expanded pool of persons
requiring treatment, closer follow-up, and
more intensive therapy regimens will require
greater dedication from both clinicians and
patients. However, the benefits of aggressive
lipid lowering are well established and the
response to effective treatment is gratifying to
both patient and provider. Thus this recently
issued guidelines focus on lowering of low-
density lipoprotein cholesterol (LDL-C) as a
primary focus and using exercise, diet, and
pharmacotherapy as a primary means of
lowering patients' coronary heart disease
(CHD) risks. The new guidelines recognize
LDL-C levels of less than 100 mg/dL as
optimal for all patients, and increase attention
on high triglyceride levels (above 200 mg/dL).
ATP III places more emphasis on identifying
patients at risk for CHD and CHD events (e.g.,
myocardial infarction, revascularization
procedures).
[http:/ljama.ama-assn.org/issues/v285ni 9/ffull
/jsc10094. htmnl]

Promising New Treatment for Early Type 2
Diabetes

Although glucagon-like peptide-1 (GLP-1) has
potential for treatment of type 2 diabetes, its
short half-life prompts investigation of
inhibitors of the GLP-1-degrading enzyme
dipeptidyl peptidase IV (DPP 1V), which
improve glucose tolerance in insulin-resistant
rats and mice, This study has been conducted
by Bo Ahren, MD, and colleagues from Lund
University in Malmo, Sweden. It provides the
first evidence that pharmacological DPP 1V
inhibition is feasible for the treatment of type 2
diabetes in humans, A new treatment paradigm
for early type 2 diabetes was tested in the
double-blind, multicenter ftrial involved the
selective, orally active DPP IV inhibitor NVP
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DPP728. Over the 4-week treatment period, 61
men and 32 women with diet-controlled type 2
diabetes (mean age 64 years) received placebo
or the inhibitor at a dose of 100 mg three times
daily or 150 mg twice daily. There were no
significant adverse effects. Compared with
placebo, NVP DPP728 at 100 mg three times
daily reduced mean fasting glucose by 1.0
mmol/L, post prandial glucose excursions by
1.2 mmol/L, and mean 24-hour glucose levels
by 1.0 mmol/L (all P<0.001). Reductions were
similar in subjects receiving 150 mg twice
daily, and mean 24-hour insulin levels were
reduced by 26 pmol/L in both active treatment
groups. An unexpected benefit was that HbA,
in the combined active treatment groups
decreased by 0.6% (P<0.001). There was no
difference between a three-time daily treatment
schedule versus a twice daily treatment
schedule with NVP DPP728, indicating that
either dosing regimen could probably be used
with equal efficacy. However, further long-
term studies will be needed to examine the
long-term effects of DPP IV inhibition as well
as to fully understand the mechanism of the
effects and to define the use of this approach in
patients with more advanced diabetes and in
combination with other antidiabetic drugs.
[Diabetes Care 2002;25(5):869-875.]

Pentoxifylline is Helpful for Venous Ulcers

A meta-analysis of 8 trials has been done by
Andrew Jull, from the University of Auckland
in New Zealand. The results suggested that
pentoxifylline gave additional benefit to the
standard treatment for venous leg ulcers. It
could be especially useful for patients with
slow-to-heal ulcers and could be considered
for patients who cannot be effectively treated
with compression bandages. Up to one-third of
patients might have persistent venous ulcers
after 1 year of compression therapy. Jull's
group identified 8 trials including 547 subjects;
5 trials compared pentoxifylline and
compression with placebo and compression,
and 3 compared pentoxifylline alone with
placebo. Pentoxifylline was 49% more
effective than placebo in complete healing or
substantial improvement of venous leg ulcers.
Pentoxifylline with compression was 30%
more effective than placebo and compression
in complete healing. Patients taking

pentoxifylline reported no more adverse events.

than did those on placebo. Gastrointestinal
disturbance was the most common adverse
effect, seen in 43% of patients receiving
pentoxifylline. But the recommendation of
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pentoxifylline for every patient does not seem
appropriate, although results from one trial
have suggested that adding pentoxifylline to
compression treatment is cost-effective.
[Lancet 2002;359:1550-1554.]

Smoking Accelerates Renal Deterioration in
ACE Inhibitor-Treated Diabetics

The study involving 33 type 2 diabetics with
kidney disease showed that smokers' kidney
function declined more rapidly than
nonsmokers', despite treatment with ACE
inhibitors which was known to slow the
decline in renal function associated with
diabetic nephropathy. Researchers at Texas
Tech University Health Sciences Center in
Lubbock found that even though ACE
inhibitors lowered smokers' blood pressure,
these patients still experienced a greater
decline in renal function than nonsmokers.
Specifically, over 64 months' follow-up,
plasma creatinine levels increased from 1.05 to
1.78 mg/dL in smokers and from 1.08 to 1.32
mg/dL in non smokers. The findings suggest
that smoking cessation might delay complete
renal failure in diabetics on ACE inhibitors.
[Am J Kidney Dis 2002;39:376-382.]

Proinsulin Levels Strongly Linked to Heart
Disease in Nondiabetic Adults

Data from 1,456 older nondiabetic adults were
analyzed by Dr. Elizabeth Barrett-Connor and
colleagues, from the University of California
at San Diego, to determine the link between
insulin, proinsulin, and C-peptide levels and
prevalent CHD. Nearly one-quarter of men and
of women had CHD. Men and women with
CHD had significantly higher proinsulin levels
than their counterparts without CHD. C-
peptide and insulin levels were directly linked
to CHD risk in women but not in men. Only
proinsulin was significantly and independently
associated with prevalent CHD in both men
(OR = 2.41) and women (OR = 1.80). There
has been no previous study that has ever
demonstrated an association between insulin
and heart disease in women. In contrast, most,
but not all, of the studies in men have shown
an association. Futhermore, in older
nondiabetic adults, proinsulin levels appeared
to be a better predictor of CHD than levels of
intact insulin. However, these studies were
conducted at a time when only insulin assays
that cross-reacted with proinsulin were
available. Thus the current findings need to be
replicated, preferably in a prospective fashion,
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using direct markers of heart disease, such as
coronary artery calcium scores.
[Circulation 2002,;105(11):1311-6.]

Soy Isoflavone May Be Safe, Effective
Alternative to Estrogen Replacement

It has been reported that daily soy isoflavone
use significantly reduces menopausal
symptoms in postmenopausal women and may
also help prevent cardiovascular disease.
Furthermore, because isoflavones have
estrogenic and anti-estrogenic effects
depending on the target tissue, their use may
not predispose to endometrial cancer as
estrogen replacement therapy does.

The study was conducted by Dr. Edmund C.
Baracat and colleagues, from the Federal
University of Sao Paulo in Brazil, randomized
80 postmenopausal women with climacteric
symptoms to receive placebo or 100 mg of soy
isoflavone daily for 4 months. Isoflavone-
treated women experienced a significant
improvement (p<0.01) in menopausal
symptoms relative to baseline scores and to
improvement in the placebo group. Treatment
with isoflavone was linked to a significant
reduction in total cholesterol and LDL levels
compared with baseline (p < 0.001) and the
placebo group (p < 0.01), but appeared to have
no effect on blood pressure, plasma glucose,
HDL level, and triglyceride level. Transvaginal
sonography revealed that isoflavone therapy
was not associated with an increase in
endometrial thickness.

These findings indicate that an isoflavone
freatment regimen may be a safe and effective
alternative therapy for postmenopausal
symptoms. Another benefit is a decrease in
LDL level, which suggests a positive effect on
the cardiovascular system.

[Obstet Gynecol 2002;99:389-394.]

Third-Generation Oral Contraceptives
(OCs) Could Be Less Safe Than Second-
Generation Formulations

The RATIO Study, a multicenter study of 203
women between the ages of 18-49 with a first
ischemic stroke was conducted by Dr. Ale
Algra, of the University Medical Center,
Utrecht. They were compared with 925
healthy, age-matched controls randomly
selected from the community. It has been
reported that OC use of any kind doubles the
risk of stroke. Few women in the cohort were
still using 1st generation OCs. They had a risk
of stroke that was 1.7 times higher than non-
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OC users. Women taking second-generation
OCs had a risk of stroke 2.4 times higher than
nonusers, and those taking third-generation
OCs had a risk of first ischemic stroke 2.2-fold
higher than nonusers. Women who smoked
and used either second- or third-generation
OCs had a fourfold higher risk of stroke than
nonsmoking nonusers. There was no difference
with regard to stroke or heart attack risk
[between second- and third-generation OCs],
but an increased risk of venous thrombosis
with the third-generation pill was found in a
study completed last year. The progestogen
component was changed from levonorgestrel
in the second-generation formulation to either
desogestrel or gestodene in the third-
generation pill because these progestogens
were associated with a more favorable lipid
profile. The aim was to reduce risk of
atherosclerosis, but it did not translate into
reduced risk of stroke. Risk of venous
thrombosis has to be considered as well. It is
advice for physicians who are starting a
woman for the first time on an oral
contraceptive to start with a second-generation.
[Res Care 2002;25:298-302.]
(http://www.medscape.com/viewarticle/42428
9

Obesity and Glyburide Use is Associated
With Acute Pancreatitis Risk

Using data from a population-based, case-
control study of 1.4 million adult inhabitants of
Sweden, Dr. Bengt E. Wiholm, of Karolinska
Institute, Stockholm, and colleagues examined
the risk factors for acute pancreatitis,
particularly those associated with drug use. A
total of 462 case subjects were hospitalized in
surgery departments for their first episode of
acute pancreatitis without previous gallbladder
disease. A total of 1,781 control subjects were
randomly selected from a population register.
Review of case records and telephone
interviews were conducted to collect
information. Prevalent diabetes was observed
in 27 cases (6%) and 55 controls (3%). Fifty-
three cases (11%) had a body mass index
(BMI) of greater than 30 kg/m? compared
with 130 controls (7%).

Glyburide use was associated with a crude
odds ratio of 3.2 for the development of acute
pancreatitis. After adjusting for covariates,
multivariate logistic regression showed an
odds ratio of 2.5 for the use of glyburide. BMI
had a continuous odds ratio of 1.2 per 5 units
of BMI. Compared with patients with a BMI
between 20 and 25 kg/ m’, those with a BMI
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greater than 30 kg/m? had a relative risk of 2.4
for hospitalization longer than 14 days or
treatment in an intensive care unit,

It may still be prudent to carefully consider the
choice of antidiabetes treatment in patients
with risk factors for acute pancreatitis. It may
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also be of clinical value to determine the BMI
in addition to previous parameters, for
prediction of the clinical course when patients
with acute pancreatitis are hospitalized.
[Diabetes Care 2002;25:298-302.]
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