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Introduction

Methotrexate (MTX) is an antifolate
chemotherapeutic drug. It plays a central
role in the treatment of acute lymphoblastic
leukemia (ALL). The prognosis of ALL has
improved with intensive chemotherapy.
High dose of MTX (>1 g/m®) is required
for the effective treatment in ALL patients '.
Its principal pharmacological mechanism is
the inhibition of enzymes involved in folate
homeostasis resulting in cellular depletion
of reduced folates. The 5,10-methylene-
tetrahydrofolate reductase (MTHFR} is a
key enzyme in the generation of bioactive
folate compounds®®, Despite MTX
clinical success, the major factor limiting
its use is its toxicity. The prolonged
administration of MTX can lead to several
toxicities such as gastrointestinal symptoms,
hepatitis,  alopecia,  hypersensitivity,
pneumonitis and a serious complication of
neurotoxicity which is thought to cause by
the elevation of serum homocysteine or
hyperhomocysteinemia”, The pathogenesis of
neurotoxicity remains unclear. It is possible
that polymorphic enzymes involved in
folate metabolism may be related to these
neurotoxic effects especially MTHFR.
MTHER catalyzes tb eduction of 5,10-
methylenctetrahydrofolate (5,10-MTHF) to
5-methyitetrahydrofolate (5-MeTHF)
which is the predominant circulating form
of folate and carbon donor for the
remethylation of homocysteine to
methionine.

The common point mutation firstly
identified polymorphism of the MTHFR
gene found by Frosst ef al, 1995 is a
677C—>T which converts an alanine to a
valine. The variant T/T genotype has
about 30% of wild type (677C/C) activity
and presents in about 10% of white and
Asian populations. Heterozygote 677C/T has
about 60% activity and constitutes
approximately 40% of the population ®
Homozygotes (677T/T) are predisposed to
hyperhomocysteinemia by the decrease in
MTHFR activity, particularly in the
context of suboptim  late status. he
second common polymorphism in the
MTHEFR gene is a 1298 A->C resulting ina
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glutamate to an alanine conversion. This
polymorphism is associated with decreased
enzymatic activity’ elevated homooysteine
(Hcy) concentration, and decreased folate
concentration in plasma ®,

Plasma homocysteine concentration, a
representative marker of intracellular folate
status *!® may be associated with the
MTHFR polymorphisms. There are some
studies reported the association between
C677T polymorphism and toxicity of
MTX ™2 with a few describing the
relationship of both C677T and A1298C
polymorphisms with MTX toxicity .

This study aimed to evaluate the
relationship  between MTHFR  poly-
morphisms and the elevation of plasma
homocysteine concentration in ALL Thai
children receiving high dose of MTX.

Patients and Methods

Subjects

Twenty nine children with ALL
treated with MTX are participated in this
study.

Inclusion criteria

All children with ALL received
MTX given as high dose by intravenous
injection according to their body mass
index (BMI).

Exclusion criteria

- Patients receiving drugs that
interfere with folate metabolic pathways
such as antiepileptic drugs, nitrous oxide,
theophylline, D-penicillamine and
sulfazalazine.

- Patients diagnosed with ren or
hepatic impairments.

Sample preparations

ALL patients received high dose
methotrexate (HDMTX) at 5 g/m® or 2
g/m? or 1.5 g/m’ according to the high risk
or standard risk or low risk groups. Blood
was collected in EDTA tube before
HDMTX infusion ai immediately after
stopped HDMTX in each case.
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Blood sampling

Two milliliters of whole blood was
collected by venipuncture into a Vacutainer
Tube containing E... [A, cooled on ice, and
centrifuged at 3000 g for 10 min. After
centrifugation, plasma was separated and
kept frozen at -20°C until analysis.

Isolation of genomic DNA

INA  was extracted from whole
blood. Genomic DNA was isolated using
the DNA Blood Mini Kit.

PCR amplification and MTHFR
polymorphism detection

The polymerase chain reac-
tion/restriction fragiment length polymorphism
(PCR/ RFLP) method was used for the
determination of MTHFR genotype. The
MTHFR 677C—T mutation was analyzed
according to the method of Frosst ef al,
1995 1

Agarose Gel Electrophoresis

The restriction digest products were
separated on 4% agarose gel and stained
by ethidium b npide. The running
condition is 100 volts for 1 h. The gel is
then visualized under UV visible light.
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Homocysteine Assay

Homocysteine was measured by a
high performance liquid chromatography
(HPLC) method and ¢ ected by
fluorescence detector.

Statistical analysis

Plasma tHey values were presented
as mean * standard deviation. A paired (-
test was used to evaluate the difference in
plasma tHcy between before and after
MTX treatment. The t-test for the C677T
and A1298C mutant genotype compared with
each wild type genotype was used to
determine whether there were any significant
differences in tHecy concentration. The
correfation between genotype and tHey
concentration were tested by one-way
ANOVA. p < 0.05 was considered
statistically different.  Statistics were
computed with SPSS for Windows.

Results

tHey concentration and MTHFR
polymorphisms

From 29 ALL children, 17 were
ma (58.6%), . wvere  ale (41.4%).
The mean age was 8.08 years ranging
from 2 to14 years (Table 1).

Table 1. Characteristics of ALL children.

Characteristic o (%)
All subjects 29 (¢ )0)
Sex
Male 17 (58.6)
Female 12 (41.4)
Age (mean + S.D.) 8.08 +3.78
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Table 2. Doses of MTX used and tHcy both in BMT and PMT of 29 patients.

tHcy BMT tHey PMT
Dose of MTX No (%)
M (£ S.D.) M (= S.D.)
1.5 g/m? 14 (48.3) 437 (+ 1.69) 8.11 (£ 2.87)*
2.0 g/m’ 12 (41.4) 5.11 (+ 1.60) 10.19 (+ 4.18)"
5.0 g/m’ 3(10.3) 421 (+ 0.64) 8.92 (+ 0.24)°

* significant difference (p < 0.05, paired /-test) for tHey BMT versus tHey PV from the
same MTX dose
BMT = before methotrexate treatment; PMT = post methotrexate treatment

Table 3. MTHFR C677T genotype distribution and tHey both in BMT and PMT of ALL

children.
tHey BMT tHcy PMT
MTHFR genotype No (%)
uM (+ 8.D.) uM (+ 8.D.)
677C/C 20 (69) 4,70 (£ 1.43) 8.45 (+ 3.16)"
677CIT 8 (27.6) 4.79 (= 1.98) 10.40 (+ 4.04)*
67TT/T o mee = 0.0) 6.39 (£ 0.0)

* significant difference (p < 0.05, paired t-test) for tHcy BMT versus tHcy PMT from the
same genotype

Table 4. MTHFR A1298C genotype distribution and tHey both in BMT and PMT of ALL

children.
tHey BMT tHey PMT
MTHFR genotype No (%)
pM (£ 8.D.) uM (£ S.D.)
1298A/A 17 (58.6) 424 (£ 1.09) 8.33 (£3.02)°
1298A/C 9(31.0) 5.65 (£ 2.10) 10.82 (£ 3.97)°
1298C/C 3 (10.3} 4.07 (+ 1.31) 8.92 (+ 3.45)°

* significant difference (p < 0.05, paired #~test) for tHey BMT versus  tHey PMT from the
same genotype
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Table 5. MTHER C677T plus A1298C genotype distribution and tHey both in BMT and PMT

of ALL children.

tHey BMT tHey MT
MTHFR genotype No (%)

LM S.D.) HM (£ 8.D.)
677C/IC + 1298A/A 11(37.9) 4.62 (+ 1.06) 7.93 (£ 2.06)°
677C/C + 1298A/C 6 (20.7) 5.17 (+2.08) 10.38 (+ 4.59)®
677C/C + 1298C/C 3(10.3) 4.07 (+ 1.31) 6.48 (+ 1.64)*
677C/T + 1298A/A 5(17.2) 3.71 (£ 0.75) 9.62 (£ 4.72)*
677C/T + 1298A/C 3(10.3) 6.59 (+ 2.20) 11.71 (+2.92)°
677C/T + 1298C/C 0 (0) . _
677T/T + 1298A/A 134 2.68 (4 0.00) 6.39 (+ 0.00)
677T/T + 1298A/C 0 (0) - .
677T/T + 1298C/C 0 (0) i .

* significant difference (p < 0.05, paired test) for tHey BMT versus tHey PMT from the
same genotype

M T/T C/T C/C

C677T alleles

Figure 1. After Hinfl digestion, the 198 base-pair (bp) PCR amplification product of the
677C/C genotype remains undigested, whereas the 677T/T genotype results in 23
and 175 bp fragments. The 677C/C genotype is defined by the presence of a single
198 bp band, the 677T/T genotype is defined by a single 175 bp band, and 677C/T
genotype defined by the presence of both 175 and 198 bp bands. Summary of
informative bands; 677C/C (wild type): single 198 bp band; 677C/T (heterozygous):
198 and 175 bp bands; 677T/T (homozygous variant): 175 bp band. Lanel (M): the
molecular weight markers,






178

677T/T plus 1298A/C genotypes. There
was a significantly increased plasma tHcy
PMT compared with BV from the same
genotype (p < 0.05) with no significant
differet s of tHcy BMT compared
between these genotypes (Table 5).

In this study, there was no
occurrence of seizures among patients
with MTHFR C677T and A1298C
polymorphisms and -there were no
significant differences in the prevalence of
different genotypes associated with the
elevation of plasma tHcy concentration
when receiving HDMTX. Figures 1 and 2
showed the PCR products of C677T and
A1298C genotype p¢ ymorphisms,
respectively.

Discussion and Conelusion

We found that in ALL patients,
after 1 [X infusion, plasma Hey levels
were markedly increased and sigaificantly
higher than basal levels same as
previously reported by Kishi ef af,2003%, It
is reasonable to hypothesize that elevated
Hey caused by MTX could be a marker in
ALL children for MTX cytotoxicity,
which may be affected by MTHFR
polymorphisins.

Two MTHFR polymorphisms were
studied in the present investigation. The
first C677T polymorphism consisted of 3
genotypes, the 677C/C (wild type),
677C/T  (heterozygous) and 677T/T
(homozygous) with the frequency of
mutant alleles around 30% similar to the
report found in Japanese and European
Caucasians ", The 677T/T was found only
in one patient, Since the tHey after MTX
treatment did not differ in this patient, like
previously reported by Hanson ef al, 2001
“ the C677T polymorphism may not
affect the tHey concentration.

The second studied MTHFR
polymorphism was the A1298C. The
frequency of 1298A/A (wild type) was
around 60% together with 40% of the
mutant alleles of 1298A/C (heterozygous)
and 1298C/C (homozygous) which were
higher than those reported by Carmel ef af,
2003 . The presence of this mutant allele
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may not associate with tHcy in patient
treated with HDMTX as shown by no
differences in tHey PMT among the above
genotypes. Several studies reported that
this mutant allele is not a significant risk
factor for neural tube defects ®° coronary
artery disease (CAD) and deep vein
thrombosis (DVT) *.

With respect to C677T and
A1298C polymorphisms, we found six of
the nine combined genotypes presented in
our study. Three missing combinations
were 677T/T plus 1298C/C genotype
which has also been undetected by other
studies'*'®™'7 677T/T plus 1298A/C
genotype (found only 1 by Weisberg et af,
1998”) and 677C/T plus 1298C/C
genotype (found only 2 by Hanson et al,
2001, Although, there is no significant
difference in tHey in individuals with the
677C/T plus 1298A/C genotype compared
to wild type (677C/C plus 1298A/A
genotype), this combined heterozygosity
showed the highest tHey PMT among all
combined genotypes.

In conclusions, tHcy PMT may be
used as a marker for MTX cytotoxicity in
ALL children treated with HDMTX. The
M IFR polymorphisms may affe¢ the
tHcy PMT  especially in combined
heterozygosity (677C/T plus 1298A/C).
The homozygous of both M [FR
polymorphisms (677T/T plus 1298C/C)
and one homozygous combined with
heterozygous of mutant alleles (677T/T
plus 1298A/C ; 677C/T plus 1298C/C) are
undetected in Thai population by our
study. Number of patients should be
increased to confirm the association of
MTHFR polymorphisms with tHey level
in HDMTX treatment.
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Introduction

Snakebite is- one of the most
important public health problems of
tropical countries including Thailand.
Approximately 7,000 cases of snakebite
are reported annually. The actual number
of bites may be much higher with many
unreported events. The cobra, Ngja
kaouthia is a common poisonous snake
found throughout Thailand. It is once an
important cause of death. The cobra is
considered very dangerous and its venom
produces systemnic poisoning due to rapid
action of neurotoxin causing respiratory
paralysis and death. The toxin composes
of neurotoxin, cardiotoxins, enzymes and
proteins'. In addition to the respiratory
crisis, local reaction of the bitten site is
also a serious problem. Though not life
threatening, the local reaction may prolong
the duration of hospitalization and it may
increase morbidity in some cases °.

The combined preparation of root of
Lot Thanong Daeng (frigonostenion
reidioides Craib.) and Mak seed (Areca
catechu Linn.) has been used against
snakebite by folk healers and physicians at
Kabchoeng Hospital in Surin province for
many years. However, their actions
against snakebite are still unclear. Water
extract from root of Lot Thanong Daeng
has een reported to prolong survival time
of snake envenomation in mice >,

Chemical constituents in Lot
Thanong Daeng root are a mixture of
steroid palmitate (p-sitosteryl palmitate,
stigmasteryl palmitate, campesteryl
palmitate and cholesteryl palmitate), a
mixture of long chain acid (Cs-Css), a
mixture of steroid (f-sitosterol,
stigmasterol and campesterol), acetyl
aleuritolic acid, trigonostemone (1,1,7-
trimethyi-3,6,9-trimethoxy-2-
phenanthrenone), 5-hydroxy-6,7-
dimethoxycoumarin, 5,7-dihydroxy-6-
methoxy coumarin, a mixture of long
chain amide (Cys-Cyg), a mixture of steroid
glycoside, 5o-stigmastane-3,6-dione and
water soluble constituents such as sugars,
amino acids and chloride salts’.
Sitosterol and stigmasterol have been
reported to have anti-snake venom
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activity. They are able to neutralize the
lethal dose of South American rattlesnake
venom® and inhibit myotoxicity of crotalid
venoms®.

A. ¢ hu Linn, (Palmaceae) is
commonly known as Areca Palm, Betel
Palm, Betel Nut Palm, and locally known
in Thai as Mak or Makmia. Its nuts
contain alkaloids namely, arecoline,
arecaine, arecaidine, guvacoline, guvacine,
and traces of choline. Tannins, gallic acid,
guin, oily matter, and a number of amino
acids are also among the constitiuents
found’. Recently, Ruenraroengsak, 2002°
reported that the seed of A catechu
contains high tannin contents, It contains
both hydrolysable and condensed tannins.
These tannins could inhibit lethal activity
of snake venom in mice, inhibit
acetylcholinesterase activity and protect
necrosis in rats,

Therefore, we aimed to
investigate the inhibitory effects of
preparation from root of Lot Thanong
Daeng and Mak seed on lethality and
myotoxicity of N. kaouthia venom in
mice. This research study has been
ethically approved -by the Ethical Committee
on Animal and Human Research Studies,
Faculty of Pharmaceutical Sciences,
Chulalongkorn University.

Materials and Methods

Venom

Lyophilized N. kaouthia venom was
obtained from Queen Saovabha Memorial
Institute, Thai Red Cross Society, and was
preserved at 2-8°C. It was dissolved in
0.9% saline and was frozen until used.
Venom concentration was expressed in
terins of dry weight.

Plants

The roots of Lot Thanong Daeng
and dry Mak seeds were brought from
Kabchoeng Hospital. The voucher
specimens were identified by the Faculty
of Pharmacy, Mahidol University. Both
of them were ground into small pieces
and made into powder. These powders were
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kept in desiccators at room temperature
until use.

Animals

Male Swiss albino mice weigh °
1820 g were obtained from National
Laboratory  Animal Center, Mahidol
University, Salaya, Nakornpathom pro-
vince. They were housed in animal care
facility at the Faculty of Pharmaceutical
Sciences, Chulalongkom University under
controlled environmental conditions (room
temperature 25+1°C with 12-hours light/dark
cycle, relative humidity of approximately
60%) with free standard mouse pellets and
tap water. Mice were acclimatized for 3
days before experimentation,

Median lethal dose (1.Dsg)

Median lethal dose (LDsp) was
defined as the least amount of venom (pg
dry weight) injected intramuscularly to
animals and resulted in 50% death within
24 h. The venom solution with the doses
of 3-12 pg/mouse were prepared in 0.9%
saline. Venom solution was injected
intramuscularly at the volume of 0.1 ml to
each mouse. Eight mice were used for
each test dose. Control animals were
injected with 0.9% saline only. The
percent death of animals was recorded
within 24 h after the injection. The LDs
was calculated by probit analysis.

Neutralization of lethal venom
effect

The powder of mixed-plants (7.
reidioides 1.5 g: A. catechu 0.5 g) was
dissolved with SO ml distilled water. The
solution was stirred for 5 min and filtered.
The lethal dose (LDyw) of N. kaouthia
venom (8 pg/mouse} was pre-incubated
with 0.02 ml, 0.04 ml and 0.08 m! of the
mixed-plants filtrate in 0.9% saline to final
volume of 0.1 ml, at 37°C for 1 h. The pre-
incubated solution of 0.1 ml was injected
intramuscularly to left thigh of mice. The
doses of mixed-plants (7. reidioides. A.
catechu) were 0.6:0.2, 1.2:0.4 and 2.4:0.8
mg/mouse calculated as crude plant. The
single plant were also tested using either
powder of T. reidioides (1.5 g) or A.
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catechu (0.5 g), each powder was
dissolved with 50 ml distilled water and
filtered. The 0.02 ml filtrated of each plant
was pre = ubated with V. kaouthia venom (8
pg/mouse) in 0.9% saline to final volume of
0.1 ml at 37°C for 1 h. The percent survival
was recorded within 24 h. Control group
was pre-incubated only with snake venom
and 0.9% s ne to a final volune of 0.1 ml.
Six mice were used in each group.

Inhibition of lethal venom effect

The mixed-plants powder (Treidioides
0.15 g + 4. catechu 0.05 g) was suspended in
50 ml distilled water and stirred for 5 min
before use. Mice were starved 4 h before
starting the experiment. Group 1 was fed
with 0.2 ml mixed-plants solution. One
hour after feeding, the N. kaouthia venom
(6 ng /mouse) was injected intramuscularly
tc ft thigh of mice. Group 2 was fed with
same dose (0.2 ml) of mixed-plants
solution and repeated again 30 min after
the first feeding. Venom was injected
inframuscularly 30 min after the second
feeding. Mice were allowed to access to
food after venom injection. The percent
survival was recorded within 24 h. Control
group was fed with distilled water and the
venom was injected at 1 h after feeding.
Sixteen mice were used in each group.

Inhibition of myotoxieity effect

Inhibition of myotoxic effect of
venom was measured by quantitation of
plasma creatine phosphokinase (CPK)
activity as described previously by
Mukherjee and Maity, 2002°. The mixed-
plants powder (Treidioides 0.15 g + A
catechuy 0.05 g) was suspended in 50 mi
distilled water and stirred for 5 min. Mice
were starved 4 h before feeding with 0.2
ml mixed-plants solution. The sublethal
dose of N. kaouthig venom was prepared
in 0.9% saline solution at a final
concentration of 4 ug/imouse in 0.1 ml
Venoin (0.1 ml) was injected intramuscularly
1 h after feeding. Control mice were
injected with venom alone. Mice were
sacrificed under ether anesthesia 4 h after
venom injection. Blood sample was
collected from inferior vena cava and
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Neutralization of lethality

N. kaouthia venom at dose 8 pg/mouse
produced 100% death of mice. The water
extracts of A. cafechu alone and mixed-
plants showed neutralization of N.
kaouthia venom. The extract of A. catechu

Avunrat Srithamma

alone at dose 0.2 mg/mouse exhibited
100% protection of mice from the lethal
dose of N. kaouthia venom. The percent
survival was increased and the survival
time was prolonged in mice receiving
mixed-plants pre-incubated with venom
(Table 2).

Table 2 The percent survival and survival time of mice injected with pre-incubated plant

extracts and N. kaouthia venom

remen o ST sl S 0
Control 0/6 0 106 +6.76
Mixed-plants (0.6:0.2 mg/mouse) 4/6 66.67 1,003 £276.26
Mixed-plants (1.2:0.4 mg/mouse) 4f6 66.67 1,038 425492
Mixed-plants (2.4:0.8 mg/mouse) 4/6 66.67 1,145 19234 *
T. redioides 0.6 mg/mouse 0/6 0 88 + 6.44
A.catechu 0.2 mg/mouse 6/6 100 1,440 2 0.00 *

* Significantly different from control, p<0.05.

Data of survival time was calculated from all mice (died and survived mice).
For survived mice the survival time was calculated from 24 h (1,440 min).

Inhibition of lethality

The water extract of mixed-plants
(T reidioides : A. catechu) increased percent
survival of mice fed 1 hbe. .1 1jection ¢
N. kaouthia venom, The dose of N. kaouthia
venom at 6 pg/mouse did not produce 100%

death. The water extract of T.reidioides:
A.catechne  at dose 0.6:0.2 mg/mouse
increased percent survival from 6.25% to
18.75% and at dose 1.2:04 mng/mouse
increased percent survival to 31.25%
(Table 3).

Table 3 The percent survival of mice feeding with plant extracts 1 h before injection of

snake venom

Treatment groups Survival mice/total

o Survival Survival time (min)

mean £ SE
Control 1/16 6.25 172 + 84.68
T reidioides + A.catechu 3/16 3.75 401+ 10.35
(0.6:0.2 mg/mouse)
T reidiotdes + A.catechu 5/16 31.25 531 +158.38

(1.2:0.4 mg/mouse)

Data of survival time was calculated from all mice (died and survived mice).
For survived mice the survival time was calculated from 24 h (1,440 min).

Inhibition of myotoxicity effect

Injection of N. kaouthia venom
induced myonecrosis as measured by
plasma CPK activity which increased from
102 + 2.63 units/L in normal mice (untreated

control) to 2,632 + 498.64 units/L (venom
injected mice). The water extract of T.
reidioides and A. catechu at the¢ dose of
0.6:0.2 mg/mouse fed two times significantly
decreased the CPK activity (Table 4).
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Table 4 Inhibition of myotoxicity by plant extracts (n= 6)

B Groups C;I:aglzl;sg:) % Inhibition
Norinal untreated mice 102 £ 2.63 -
Control (venom injected mice) 2,632 £ 498.64 0
T reidioides + A.catechu 1,729 + 607.36 3431
(0.6:0.2 ing/mouse)

Treidioides + A.catechu 585+ 139.38% 77.77

(0.6:0.2 ing/mouse)
feeding fwo times

* Significant different from control, p<0.05.

Discussion and Conclusions

The water extract of Mak seed (4.
catechu Linn)) significantly neutralized
lethal dose of N. kaouthia venom when
pre-incubated with snake venom before
injected intramuscularly to mice. All mice
in this group survived, whereas all control
mice died. In the same way, extracts of
mixed-plants (T reidioides and A.
catechir) also neutralized lethal dose of M.
kaouthia venom. Four mice survived from
tot of six mice. When increasing dose of
mixed-plants extract survival time of mice
also increased. On the other hand, the
extract of T. reidioides alone did not
neutralized N. kaouthia venom, all mice in
this group died and survival time did not
differ from control. herefore, the
neutralization of N. kaouthia venom may
be the effect of A. catechu only. However,
effect of A. catechu presented in mixed-
plants extract had the lesser activity than
extract from A. catechu alone. This result
may be related to pH of the extracts and/or
the tannin content in the A caftechu.
Extract of A. catechu had higher pH than
extract mixed with 7. reidioides. When
increased dose of mixed-plants extract the
capacity of neutralization of snake venom
was also increased, so it seems to be dose
dependent. This result was similar to
previous study reported by Ruen-
raroengsak, 2002 %,

The water extract of mixed-plants
increased percent survival of mice when
administered orally 1 h  before
envenomation. Inhibition of lethal activity

by mixed-plant extract seems to be dose
dependent. In addition, this water extract
also inhibited myotoxicity as shown by the
decrease in plasma creatine phosphokinase
(CPK) activity induced by envenomation.

In conclusions, the preparation of T.
reidioides and A. catechu could inhibit
lethality and myotoxicity of N. kaouthia
venom in mice. The results of this
investigation provides scientific support
for the use of preparation from 7.
reidioides and A. calechu in treating
snakebite patients as previously described
by folk healer and doctor at Kabchoeng
Hospital, Surin Province.
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Introduction

Meloxicam is a nonsteroidal anti-
inflammatory dri  (NSAID) useful for
patients with rheumatoid arthritis and
osteoarthritis 2. It is a partially selective
cyclo-oxygenase-2 (COX-2) inhibitors,
therefore, it is less likely to adversely
affect the cytoprotective function of
arachidonic acid metabolites formed by
COX-1 in » gastric mucosa, or
prostaglandin E, (PGE,) in the kidney ©,
Moreover, it has displayed a favourable
gastrointestinal profile when compared to
other NSAIDs e.g. piroxicam, naproxen
and diclofenac®, Following oral
administration, meloxicam is completely
absorbed and its steady state level was
achieved within 3-5 days™. It is
eliminated predominantly by metabolism
with balanced excretion in the form of
inactive metabolites occurring in urine and
feces. An elimination half-life of about
20 hn tes meloxicam a suitable agent for
once-daily dosing” For the treatment of
osteoarthritis the recommended starting
and maintenance * se is 7.5 mg once
daily, although some patients may receive
additional ber it by increasing the dose to
15 mg once daily ©.

The aim of this study was to
investigate the bioequivalence of the
generic meloxicam in order to assess any
possible difference between the test and
the reference due to manufacturing process.

Materials and Methods
Drug formulations

Reference product : Mobic® 7.5
mg tablet [OLIC (Thailand) Limited
Ayudhaya, Thailand for Boehringer
Ingelheim International Gm' [ Ingelheim
am Rhein, Germany]. Lot No. B. 1015,
MFD 6/11/2001, EXP 6/11/2003.

Test product : Melox® 7.5 mg
tablet [The Siam Bheasach company,
Bangkok, Thailand] LOT D22MEl4,
MFD 04/2002.
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Yolunteers

Twelve healthy nonsmoking male
volunteers, aged between 20-28 years old
were enrolled in this study. All were
deemed healthy based on medical history
and physical examination. Routine blood
test including CBC with differential,
BUN, creatinine (Cr) and LFT were
screened to exclude volunfeer with
abnormal hematology, liver or kidney
functions.  Volunteer  with  known
contraindication or hypersensitivity to
meloxicam was excluded as well as those
with known history of peptic ulcer disease,
dyspepsia, gastrointestinal disease, recent
cigarette smoking, alcoholism or drug
abuse. No other drug was allowed 1|
month before and during the 1dy period
to avoid the effects of inducing or
inhibiting hepatic metabolizing enzyme
and the risk of drug interactions. After
given written informed consent, volunteers
were enrolled to the study.

Design, dosage and drug
administration

The study was conducted as an
open-label, randomized, single dose, two-
eriod crossover design with a two-week
washout period. Equal numbers of
volunteers were randomly assigned to one
of the two sequence groups and ecach
volunteer received a single 7.5 mg dose of
each of the two preparations under fasting
condition with 240 ml water. Volunteers
remained upright and fasted for 2 h after
drug administration. Water and lunch were
served at 2 h and 4 h, respectively. An
intravenous catheter connected to an
injection plug was used for serial blood
sample collections. Venous blood samples
(10 ml) were collected into heparin tubes
before and at 1,2, 3,4,5,6,7, 8,9, 10,15,
24, 36, 48, 72, 84, and 96 h after dose
administration. The blood samples were
centrifuged for ) minutes at 3,000 rpm to
separate the plasma.  Thereafter, the
plasma samples were imnmediately kept
at -20°C until assay.
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Determination of the plasma
meloxicam concentrations

Plasma concentrations of
meloxicam were measured by using a
high-performance liquid chromatography
(HPLC) after solid phase extraction;
(Strata® 50 pm CI8-E 100 mg/ml,
Phenomenex, USA). The HPLC system
consisted of an isocratical pump (LC-
10AS), degasser (DUG-3A), UV detector
(SPD-10A), integrator communication bus
module (CMB-10A), column oven (CTO-
I0A) and auto injector (SIL-10Aj).
Separation was performed at 50°C on an
analytical column (Inersil ODS-2, 5 um
4.6x150 mm, GL Sciences, Japan) coupled
with a guard column (Inersil ODS-2, 5 um
4.6x10 mm, GL Sciences, Japan). The
mobile phase was a mixture of 10 mM
potassium  dihydrogen phosphate (pH
4.4)/methanol/acetonitrile (5/4/1, v/v/v).
This method was modified from
Velpandian et al ® using piroxicam as an
internal standard (IS). The retention time
for mneloxicam and internal standard were
approximately 88 and 6.5 min,
respectively, The linear regression
analysis between meloxicatn concentration
with the peak height ratios of meloxicam
and IS over the determination range
between 10-2,000 ng/ml gave the
correlation coefficients of 0.999 or better.
Samples containing drug concentrations in
excess of 2,000 ng/ml were analyzed after
dilution with drug free plasma. Within-run
accuracy and precision was determined
using 5 aliquots of each 3 levels control
sample and single calibration curve-run
concurrently. The data of 5 different days
in the same manner study were calculated
for between-run assay validation. The
precision (CV,%) of within-run and
between-run  were 3.81 and 3.94,
respectively.  The mean recovery of
meloxicam and IS were 97.83% and
103.30%, respectively.

Pharmacokinetic analysis

Maximal plasma concentration
(Crax, ng/ml) and time to reach the peak
concentration (T, h) were obtained

Panawan Thummati

directly by visual inspection of each
volunteer’s plasma concentration-time
profile.  The areca under the plasma
concentration-time curve (AUC) from
time O-infinity (AUC,., ngxh/ml) and
half-life (t), h) were determined by non-
compartment  analysis. The slope of the
terminal  log-lincar portion of the
concentration-time profile were determined
by least-squares regression analysis and
used as the elimination rate constant (X,).
The elimination half-life were calculated
as 0.693/ K. The AUCy, from time zero to
the last quantifiable point (Ct) were
calculated using the trapezoidal rule.
Extrapolated AUC from Ct to infinity
(AUC,.,,) were determined as Ct/Ke. Total
AUCy.,, was the sum of AUC,, + AUC,_.

Statistical analysis

An analysis of variance (ANOVA)
was used to determine the statistical
differences of pharmacokinetic parameters
(Toao Crax and AUC) which represented
the rate and extent of drug absorption.
The  variability ~ between  subjects,
treatment groups, study periods, and
formulations were determined and the two
one-side  est procedure was performed.
This procedure is referred to as the
confidence interval (CI) approach %'V,
The AUC and C,,. were transformed to
logarithmic values (In) before calculation
by using ANOVA appropriated for the
design. The 90% CI of the Test/Reference
for AUC and C, ratios were analysed by
the following formula 12,

28?
H

90% CI (tr- i) = (X1~ X ) + "o

Where X 7, X y are the observed means of
the In transformed parameters (either C,,p
or AUC) for the test product (T) and the
reference (R), $? is the error variance
obtained from the ANOVA, n is the
number of subjects, t'y; is the tabulated
two-tail ¢ value for 90% CI and v is the
number of degrees of freedom of the error
mean square from the ANOVA. The
antilogarithm of the CI (pr - pg) will
express the bioequivalence as a ratio of the
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test product and the reference product. The
bioequivalence intervals of 0.80 — 1.25 for

_ Test  ratios of the AUC,., and the
Reference

Cmax are accepted by the Thai FDA (12
An analysis of T,y difference [Tyex Test -
Tn.x Reference] was expressed as
untransformed data. The bioequivalence
range of the difference is £ 20 % of the
median T, of the reference formulation.

Result and Discussion

Single dose administration of 7.5
mg meloxicam in healthy male volunteers
under fasting condition was well tolerated
and all volunteers completed the study
without any adverse effects. Table | and 2
showed m »xicam plasima concentrations
versus time as well as their mean + 5.D.,
while table 3 and 4 showed their
calculated phartnacokinetic parameters for
the test and the reference, respectively.
The pharmacokinetic parameters were
compared and showed in table 5. The
mean plasma concentration-time profiles
after oral administration of the test and the
reference was depicted in figure 1. After
oral administration, the rates of
meloxicam absorption from the two
products were relatively variable (%CV =
43% and 48% for the test and the
reference, respectively). The range of time
to reach the inaximal concentration (Ta)
for the test (median 4.5 h, range 2.0-10.0
h) was more variable than the reference
(median 4.0 h, range 4.0-10.0 h) (table 2).
Although the point estimate of the Ty
difference (0.67 h) was within the
acceptable range of £ 1.03 h (less than +
20% of the mean T, of the reference),
the upper and the lower confidence limit
of the Tha difference [(-1.09) — 2.42 )]
were outside the acceptable range (Table
6). However, this statistical difference
was not considered to affect the efficacy
and safety of the two products, since
ieloxicam is recommended for used as
chronic therapy and Tp. at steady-state
(Tuaxss ) 18 clinically a more relevant
value. The mean plasma concentration-
time curves of the test and the reference
products were relatively comparable
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although the Cp»x and AUC,., of the
reference (846.24 ng/ml and 34,106.26
ng.h/ml) was slightly higher than those of
the test (798.6 ng/ml and 32,771.02
ng.h/ml). Despite of this, there were no
statistically significant difference of these
parameters between the two formulations
and the relative bioavailability (F.q)
calculated from C,,, and AUC,., of the
Test / Reference was 97.64% and 98.57%,
respectively. Furthermore, the
bioequivalence  analysis  after  In
transforimed data of the AUC,., and Cpay
showed that the mean (90% CI) of ratios
for Test/ Reference were 0.97 (0.90-1.06)
and 0.95 (0.84-1.08), respectively. These
values fell within the bioequivalence
criteria of 0.80-1.25 as shown in table 6.
From the ANOVA, the inter-volunteers
variability in the AUC,., and C,. were
significantly  high  (»p=0.0007  and
p=0.0154, respectively). These findings
were expected since meloxicam is a drug
with high first-pass metabolism and some
volunteers may exhibit either extremely
high or extremely low AUC,. and Cpu
concentrations, ~ The  intra-volunteer
coefficient of variation (%CV) estimated
from & ibtained from the ANOVA after
logarithmic transformed, for the AUC,.,
and Cpa were 11% and 17%, respectively.
The higher CV value of Cp, attributed to
the fact that C,,. is a single concentration
value and is dependent on the discrete
sampling scheme therefore tends to show
higher variability than AUC,., which is an
integrated parameter. According to the
nomograms and tables of Diletti 1) the
power of tests obtained from this study for
AUC,., and C,,, were 90% and 70%,
respectively. To attain the test power of
greater than 80% for the C,y, the sample
size should be 16 volunteers. Concerning
the duration of sampling time, it should be
sufficlent to ensure that the area
extrapolated beyond the last sample time
was less than 20%. Since the guidelines
recommend that sampling should be
continued for at least 3 times the terminal
half-life of drug (t;, approximately 20 h),
the sampling time in this study was
continue until 96 h. The AUC analysis in
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this study showed that the sampling time
was adequate and the calculated AUC-
extrapolation was less than 20%, except in
one volunteer (Voluntcer No 3) whose
climination ty, was significantly longer
than other volunteers (t;, = 39.3 h and
42.8 h) and the AUC-extrapolation was
19.61% and 20.84% for the test and the
reference, respectively.
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preparations of meloxicam manufactured
by the Siam Bheasach Company,
Bangkok, Thailand in comparison with the
innovator in 2 healthy Thai male vo* teers.
The result demons  »d that the mean (90%
CI) of the AUC ¢, and C,,, ratios for
[Test/Reference] were 1.97 (0.90-1.06)
and 0.95 (0.84-1.08), respectively. Since
the mean Test/ Reference ratio of the two
parameters was close to 1 and its 90% CI

Conclusion were fell within the bioequivalence range
We have conducted the bioequi- of 0.80 — 1.25, the result concluded the
valence study of 7.5 mg oral bioequivalence of the two products.
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Figure 1 Mean plasma concentration-time profiles after single oral administration of 7.5 mg

Meloxicam [Ref (-0-) and Test (-¢-)].
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Table 3 Pharmacokinetic parameters of meloxicam after a single oral dose of 7.5 mg

of the test,
Subject No. T e € min AUC Tin
(h) { ng/ml) (ngxh/ml.) (h)

1 4.0 866.34 36,195.32 27.3
2 9.0 394.72 22,920.08 25.0
3 6.0 906.85 59,781.46 393
4 4.0 880.94 25,725.64 209
5 10.0 644,22 35,931.62 31.1
0 4.0 610.44 20,238.32 20.2
7 10.0 673.40 28,692.28 24.3
8 4.0 1,071.75 33,225.55 22.1
9 7.0 743.82 28,190.03 279
10 4.0 901.78 31,556.15 21.8
I1 4.0 906.59 37,448.91 238
12 4.0 982.30 33,346.92 30.5
Mean 583 798.60 32,771.02 26.18
S5.D. 2.52 189.45 10,074.92 5.47
% C.V. 43.14 23.72 30.74 20.90
Median 4.00 873.64 32,390.85 24,65
Maximum 10,00 1,071.75 59,781.46 39.30
Minimum 4.00 394.72 20,238.32 20.20
Max - Min 6.00 677.03 39,543.14 19.10

Table 4 Pharmacokinetic parameters of meloxicam after a single oral dose of 7.5mg
of the reference .

. T max C max Auc TIIZ
Subject No. (h) ( ng/m1) ( ngxivml) (h)
1 6.0 661.62 29,471.07 25.4
2 5.0 511.53 28,945.17 26.4
3 4.0 1,143.91 74,722.28 42.8
4 10.0 672.82 28,168.64 214
5 10.0 691.06 31,395.00 24.9
6 5.0 641.31 21,374.57 19.7
7 2.0 1,219.97 34,424.25 24.3
8 4.0 1,101.01 35,244.64 22.9
9 5.0 739.93 28,684.29 27.1
10 4.0 761.72 26,113.33 23.3
11 4.0 1,156.41 41,074.69 25.6
12 3.0 853.53 29,657.20 19.4
Mean 5.17 846.24 34,106.26 2527
S.D. 2.48 243.12 13,703.09 6.05
% C.V. 48.00 28.73 40.18 23.96
Median 4.50 750.82 29,564.14 24.60
Maximun 10.00 1,219.97 74,722.28 42.80
Minimum 2.00 511.53 21,374.57 19.40

Max - Min 8.00 708.44 53,347.71 23.40
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Table 5 Comparison of meloxicam pharmacokinetic parameters following oral
administration of the Reference and the Test.

Parameters Test --eference
Comax (ng/ml) 798.60 + 189.45 846.24 +243.12
nax (median,h) 4.00 4,50
AUCq_, (ngxh/ml) 32,771.02 + 10,074.92 34,106.26 + 13,703.09
t 12 (1) 26.18 +5.47 25.27+6.05
Frel. Co (T/R, %) 97.64 +23.19
Frel. AUC (T/R, %) 98.57+15.44

Table 6 The means and 90% CI of ratios Test/Reference of AUCy., and Cyax and
the 90% CI of the difference in Tqax.

Pharmacokinetic parameters Mean 90% CI Acceptable range
AUC,., (Test®/Reference®) 0.97 0.90-1.06 0.80-1.25

Crnax (Test®/Reference®) 0.95 0.84-1.08 0.80-1.25

Tynax (Test®- Reference®) 0.67 -1.09 -2.42 +1.03

4. Mitchell JA, Akarasercenont P,
Thiemermann C, Flower RJ, Vane JR.
Selectivity  of  nonsteroidal  anti-
mflammatory drugs as inhibitors of
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Introduction

For years, three non-sedating
antihistamines  have  been  widely
prescribed for treating allergic rhinitis in
Thajland. They include fexofenadine,
cetirizine, and loratadine. Some of them
have been studied separately in seasonal
allergic rhinitis (SAR)"” and rhinitis*®, but
they were compared with each other in
only one trial of SAR®. In Thailand where
the perennial type of allergic rhinitis has
been overwhelming, there were two
studies carried out’® Yet, they were
conducted in chronically-therapy basis
without nasal allergen challenge (NAC)
and included only some drugs. On the
contrary, this study aimed to complete the
investigation of the efficacy, onset of
action, and tolerability of these three drugs
during the 4 h period of NAC in patients
with perennial allergic rhinitis.

Patients and Methods

This study was conducted in full
compliance with the Declaration of
Helsinki and the principles of Good
Clinical Practice. The protocol and
consent form for the study were reviewed
and approved by the Research Ethical
Committee of the Faculty of Medicine,
Chiang Mai University. Written informed
consent was obtained from all subjects
prior to enroilment.

Subjects screening

The allergic rhinitis patients were
included by meeting the following criteria:
(1) age between 15-50 years; and (2)
confirmed diagnosis of allergic rhinitis by
history, physical examination and a
positive skin test to house dust mite (Der
p, Der f). The exclusion criteria were as
follows: (1) history of severe asthmatic
attack or anaphylaxis; (2) relevant septal
deviation, polyps, or sinusitis that remained
active; (3) history of antihistamine drug
allergy; and (4) prior medications intake in
a limited period of time (i.e. 1 week for
decongestant, 2 weeks for non-sedating
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antihistamine, and 4 weeks for topical or
systemic steroid). Eligible subjects were
enrolled to collect baseline data. The
protocol and  patient  information
guidelines were given.

Study design

This was a single center,
randomized, double-blind, parallel,
placebo-controlled trial. All patients
underwent NAC to collect baseline data.
Positive  challenge was defined by
symptoms score 5 and over plus increasing
NAR by 50% from diluent value. Only
positive-challenged patients were
randomly given a single dose of Cetirizine
at 10 mg (Zyrtec®, U.C.B., Thailand),
Loratadine at 10 mg (Clarityne®,
Schering-Plough/Zuellig, Thailand),
Fexofenadine at 60 mg (Telfast®,
Aventis/Zuellig, Thailand), or a placebo
(corn starch, Vidhyasom, Thailand). Ali
were contained in white-pink capsules.
Patients and recorders were blinded from
the treatment type. NACs were repeated
with the highest concentration at 30 min
intervals for 4 h after dosing. Assessments
were collected 10 min after each NAC.

Nasal allergen challenge (NAC)

The patients underwent NAC by the
disc method®. Following diluent (0.4%
phenol in 0.9% normal saline) insertion,
an increasing concentration of Der p and
Der T (Allertech, Thailand) mixture was
administered at 10 min intervals. The
allergen discs (punched out the Whatman
filter paper #1, Whatman, England) with
20 pL of extracts, were placed bilaterally
for 30 seconds over inferior aspect of the
inferior turbinate. To enroll only positive
NAC subjects, nasal airway resistance was
measuted by active anterior
rhinomanometry (Rhinomanometer, PC
200 ATMOS, Germany). The total NAR
reading at 75 Pa of pressure gradient was
based on a previous study in Thais',
Confounding factors in rhinomanometry
were carefully guarded"'.
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Assessments and endpoints

(i) Total nasal symptom score
(TNSS) consisted of itching, stuffiness,
sneezing count, and rhinosrhea. ] ients
were instructed on how to grade the
severity score as follows: 0 = no symptom,
I = symptom present but not
annoying, 2 = symptom annoying but not
interfering with normal activity, and 3 =
symptom interfering with normal activity.
The sneezing count score was 0 = no
sneezing, | [-5 sneezes, 2 = 6-10
sneezes, and 3 = 11 or more sneezes'”. (ii)
The relative efficacy was derived from the
number of time points with 'zero' score
(graded by patients) divided by the total
time points of evaluation, the data were
shown in percentage'. (iii) Tissue paper
for nose blowing was weighed (gram x10
%) before and after use. It was always made
readily available for every patients.
Secretion was collected for 10 min after
each NAC. (iv) Treatment - emergent
adverse events were noted during the
double blind treatinent period, but not
during the baseline period. Inquiries on the
five adverse experiences (somnolence, dry
mouth, headache, fatigue, nausea) were
made hourly throughout the study.

Sukit Roongapinun

Statistical analysis

Either Kruskal-Wallis test or
analysis of variance (ANOVA) with post
hoc analysis was performed. The
statistical software used for these analyses
was MedCalc version 7.14 for Windows
(MedCalc Software, Mariakerke, Belgium).
All comparisons were ased on two-sided
tests, Statistical significance was defined
for all tests at p< 0.05

Results

Patients

A total of 47 patients were enrolled.
Of them, 31 (65.9%) met the criteria for
positive NAC. They were randomly given
a single dose of placebo (n=7), loratadine
(n=8), cetirizine (n=8), or fexofenadine
(n=8). They all continued to participate
until the end of the study. Before NAC, all
paraineters were not significantly different
among the four groups. After NAC was
completed, a clear rise in all parameters
was seen, but no significant difference
among the baselines was detected. The
demographic features and baseline are
presented in Table 1.

Table 1 Demographic data of patients taking antihistamines and placebo®

| Placebo Loratadine Fexofenadine Cetirizine

Parameters (n=7) (n=8) (n=8) (n=8)
age ( yr) 30.2+11.6 28.6+12.3 28.7+162 31.5+13.5
Wt (kg) 50.143.5 559+3.2 4945.5 52.3+4.8
M:F 3:4 4:4 4:4 3:5
Moderate to severe: 4:3 4:4 5:3 5:3
mild persistence
NSS at baseline 8(6-10) 7.5 (4-11) 6.5 (5-13) 7.5(5-10)
NAR a  aseline 1.96+2.57 2.7515.95 1.08+0.95 2.281+2.96
(Pa/ml/sec)
Secretion weight at 1.49+1.56 2.42-+1.87 2.28+2.15 2.07+1.12
baseline (g)

®There was no statistical significance among groups at baselime study
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Effect on total nasal symptom
score

Cetirizine suppressed TNSS more
effectively than the placebo at 120 min
(median -5, 95%CIL:-8.3 to —1.9 vs -2,
95%CL-5.1 to 2.8, p=0.01) and
afterwards. Fexofenadine inhibited TNSS
more effectively than the placebo since
150 min (median —4, 95%CI:-8.1 to —1.6
vs -2, 95%CL-5.7 to 32, p=0.02).
Loratadine  inhibited = TNSS  more
effectively than placebo at 180 min
(median - 4.5, 95%CI: - 8.5 to —0.2 vs -2,

205

95%CI: - 5.6 to 2.8, p < 0.05) and 240 min
(median — 6, 95%CI: -10.8 to — 2.2 vs -2,
95%ClI: -6.2 to — 0.1, p<0.01). The effect
of these agents on TNSS is presented in
Fig, 1. Cetirizine also suppressed TNSS
greater than loratadine during 20 - 150
min (median — 5, 95%CI: - 8.3 to — 1.9 vs
-3, 95%CI: -5.2 to -0.2, p=0.02 and
median -0, 95%CI; -8.9 to 2.8 vs 4,
95%Cl: -6.9 to -0.5, p=0.02). No significant
difference was noted between cetirizine
and fexofenadine or fexofenadine and
loratadine.

B Placebo [[I Loratadine [] Fexofenadine & Cetirizine

30 60 90

Reduction from baseline in TNSS
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Fig. 1 Reduction in total nasal symptom score (TNSS) from baseline after treatment.
(*p<0.05, compared to the placebo; ** p<0.05, compared to loratadine)

Relative efficacy

Fig. 2 showed the relative efficacy
in each symptom and TNSS. All active
trcatment  groups evidenced preater
relative efficacy on TNSS than the
placebo group (p<0.05). No statistical
difference in relative efficacy of TNSS
was observed among the studied drugs.

exofenadine exhibited higher relative
efficacy in the aspect of sneezing and
itching score than the placebo (p=0.01),

whereas, cetirizine provided a superior
improvement on sneezing and secretion
score over the placebo (p=0.04).
Loratadine did not clearly yield a great
relative efficacy on individual symptom
score than the placebo. Cetirizine and
fexofenadine had a greater relative
efficacy on sneezing score than loratadine
(»p=0.03). Discrepancies of cetirizine vs
loratadine and cetirizine vs fexofenadine
were not found.
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Discussion

This is the first study which applied
the disc method to longitudinally produce
nasal symptoms for study the drug
efficacy. We has become realized that a
study of drug efficacy which conducted in
community-based context would be
affected by uncontrolled milieu. That is
the various level of HDM in the
households. As most studies have used the
sophisticated allergen exposure unif;
numerous factors must be considered,
such as spatial distribution of allergen, air
flow, calibrated ventilation system".
Besides, the exposure to pollens (which is
larger in size than HDM excreta) are able
to impair fung function"'®. Alternatively,
nasal spray, if specifically designed to
reduce fierce strike, would be another
good option. However, our experience
found that uncertain amount of allergen
and copiously perfused extract which
might interfere the secretion score must
be wary. We silently applied disc to nasal
mucosa. There are three studies that they
showed basic elements of pathophysiology
and timing-physiologic correlation
underlying our implementation" * "

In our model, cetirizine appeared to

rovide fastest relief, whereas, loratadine
acted much later. This trend was supported

y a number of studies'™. In this study,
cetirizine exhibited more rapidly efficacious
than fexofenadine. This study unveiled that
the earlier recommended dose of
fexofenadine (60 mg bid) might be
blundered by cetirizine competitiveness,
thereby, the subsequent studies tend to
increase dose of fexofenadine. Cetirizine
(10 mg) and higher fexofenadine (120 ing)
had a comparable onset of action in
alleviating the nasal symptoms in certain
study'®, Unluckily, the duration of action
by 120 mg administration became shorter
which led to introduction of highly
efficacious 180 mg dose'”. Notably, owing
its least potency, this has allowed
investigators using loratadine as comparator
for any new antihistamine to study. Other
authors, however, remarked that loratadine
might be needed the regular use basis to
encounter the effect **'. Also, we have
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already  provided the  underlying
mechanisms which divert these agents
variouslyzz. In brief, loratadine may
require a more pofent metabolite
(desloratadine, . max = 3-4 h) to establish
an onset”. Cetirizine takes advantage of
fexofenadine over its pharmacokinetic
drawback. Since fexofenadine is a
substrate for certain transporters’®
Nonetheless, the bottom line is any studied
antihistamines have been proven that
every patients in the midst of allergen
exposure ought to receive eifther of them
rather than none at all.

At the end of four h, 45.8% of
patients (data not shown) remained presence
of symptoms despite of on therapy. Also,
reflected by relative efficacy, only 10-20%
of evaluated points in active treatinents
showed definitive relief. This emphasizes
that patients taking any antihistamines
without retreating  themselves from
allergen exposure would inevitably not be
free of symptom. Probably, this explains
ineffectiveness in subset of patients taking
this antihistamine.

In relation to our individual score
analysis (data not shown), patients would
predictably  respond by following
sequence of onset: sneezing (120 min),
secretion (120 min), pruritus (240 min),
The least alleviated symptom was nasal
congestion. The lack of nasal decongestant
effect in the continuous HDM challenge
was occasionally seen’® and confirmed by
our rhinomanometric study®’. A minimnal
rise of TNSS was seen in each group of
cetirizine and loratadine from 150 to 210
min. This mi_ t be caused by late-phase
responses which antihistamines are unable

to exert a pivotal action. The fact that all

three drugs possessed anti-inflammatory
activity in vitro B2 the importance of
this activity in contributing overall clinical
efficacy is not known”.

In our analysis showed that
secretion weight insignificantly reduced
by active treatments. Although this was
also observed in one studyﬁ, we do not
recommend eighing secretion as an
indicator because of nasal blockage in
perennial allergic rhinitis would become a
factor. Instead, nasal albumin level, which
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reflected vascular leakage, was another
option that was  decreased by
antihistamines *"*2,

Adverse events found in our study
were  exclusively hi ',  especially
somnolence (up to 37% in each group).
Other studies reported fewer than 5% '.
Some reported high adverse events, but
not over 33% with predominate of
headache®”, Notably, the complex of
fatigue, sommnolence, dizziness, and
headache sensationally laps over one
another and they are often problematic in
study non-sedating antihistamines.
Somnolence and fatigue, which were
greatly experienced in this study, likely
resulted from continuous nasal challenge.
Rather, the use of reaction threshold
method than constantly high-dose allergen
exposure can relieve them™,

Conclusion

All drugs were more effective than
the placebo under an acute exposure
situation. They preferably suppressed
subjective hallmarks with fewer objective
evaluations. The least symptom relief is
nasal congestion. Cetirizine had the fastest
on Differences  among  various
antihistamines, other than time-to-onset,
seemed to be present. Finaily, all
antihistamines were well tolerated.
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ANTI"""STAMINES
Chiorpheniramine, Cyproheptadine, Dexchlorpheniramine maleate,
Diphenhydramine, Hydroxyzine, Promethazine hydrochloride,
Tripelennamine hydrochloride

BLOOD PRODUCTS/MODIFIERS/VOLUME EXPANDERS
Platelet Aggregation Inhibitors
Dipyridamole, Ticlopidine

CARDIOYASCULAR
Antihypertensive
Methyldopa, Reserpine
Peripheral Vasodilators
Cyclandelate, Ergoloid inesylate, Nylidrin, Niacin, Pentoxifylline
Antiarrhythmics
Disopyramide

CNS AGENTS
Narcotics
Meperidine, Pentazocine, Propoxyphene
Sedative or Hypnotic Agents
Barbiturates (exception Phenobarbital)
Short and Long Half-Life Benzodiazepines
Chlordiazepoxide, Diazepam, Flurazepam, Triazolam, Meprobamate
Antidepressants
Amitriptyline, Doxepin, Iinipramine
Combination Anfidepressants/Anfipsychotics
Amitriptyline/Perphenazine

GASTRIC
Antiemetics
Trimethobenzamide
Anticholinergic/Antispasmodics
Belladonna, Clidinium, Dicyclomine, Hyoscyamine, Propantheline
Antidiarrheal
Diphenoxylate

| GENITOURINARY
Antispasmodics
| Oxybutynin

HORMONES/SYNTHETICS/MODIFIERS
Oral hypoglycemic Agents
Chlorpropamide

MUSCULOSKELETAL
Non-Salicylate Non-Steroidal Anti-Inflammatory Drugs
Indomethacin, Ketorolac, Mefenamic acid, Piroxicam, Phenylbutazone
Skeletal Muscle Relaxants
Carisoprodel, Chlorzoxazone, Cyclobenzaprine, Metaxalone, Methocarbamel,
Orphenadrine
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) Psychotropic drugs, levodopa,  Confusion, delirium
Dementia antiepileptic agents
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Congestive heart
failure

Cardiac conduction
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Hypertension
Peripheral vasci ir
disease

COPD

Chronic renal
impairment
Diabetes mellitus
BPH

Depression

Hypokaleinia
Peptic ulcer
Parkinson disease
Cataract

Beta-blockers, verapamil
Tricyclic antidepressants

NSAIDS
Beta-blockers

Beta-blockers

Opiates

NSAIDS, contrast agents,
aminoglycosides

Diuretics, prednisolone
Antimuscarinic agents
Beta-blockers, centrally-acting
antihypertensives, alcohol,
benzodiazepine, steroids
Digoxin

NSAIDS, anticoagulants
Metoclopramide, neuroleptics
Corticosteroids

Acute cardiac decompensation
Heart block

Blood pressure increase
Intermittent clandication

Bronchoconstriction
Respiratory depression
Acute renal fa 1re

Hyperglycemia

Urinary retention
Precipitation or exacerbation
of depression

Cardiac arrhythmias
Gastrointestinal bleeding
Parkinsonism
Worsening of cataract
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Narcotics Constipation

Aminoglycosides Renal failure, hearing loss

Anticholinergics Dry mouth, constipation, urinary retention, delirium

Antiarrhythmics Diarrhea (quinidine), urinary retention (disopyramide)

Diuretics Dehydration, hyponatremia, hypokalemia, incontinence

Antipsychotics Delirium, sedation, hypotension, extrapyramidal
movement disorders

Sedatives, hypnotics Excessive sedation, delirium, gait disturbance
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Infliximab: an' -TNF-o antibody

g9 Teufingna’, gies @laeiod ’, fed Tadulyadunis®

! medrundying, anzuwmeaans, aminmasasuniunsilsm

2 madrundyineg, ansdmuwnamas, yranselumyinmide

"whalingluiduylineuosds, medimewsmans, ansuwngmans,  Rwennannbui,
NHTINENALNTRG

UNARLa

Tumor necrosis factor-alpha (TNF-0OL) Lﬂuiﬂiﬁuﬁﬁﬂﬂgﬂuﬂiiu inflammatory cytokines Wavil
UNMNMAAYRDNTEUINMSBNE  LaZNIIMEYAATALUY apoptosis WU TNE-OL Hianuddnyatha
Bvlunalnmatianmndamyassladasmausneand wazlse Crohn's disease GariuSeiimaiinsld
@3 TNE-0, ilaussimmmauasyzaamsmiduunalan  unemnuilendniaguanifves anti-
TNF-0. antibody (infliximab) "fnmﬁdmwﬁﬂ'sxnauifumnﬂm antibody ﬂmﬂguasuwaf {chimeric
mouse /buman monoclonal antibody) msguamsmss TNE-0 fissTent luffihudadnuugnaasd
fa 1) aamsa3 local Wag systemic proinflammatory cytokines; 2) aanIsIAAnRYB Iymphocytes
Tgdada uaz aclf3nssuin macrophage use T-cell uax 3) anmsaiivaantionlwivinuana
Fatledumaiimliansuas”™ uiity >~ 131 chimeric auti-TNF~Q, antibody Tutithe Crohn’s
disease WUTI9EAU TNF-OL a0@d Uasissiu C-reactive protein (CRP) Tud5u anaq v CRP gk
MSAOMSANEY (inflammatory marker) MaHABANIANINMSFATUTD intestinal mucosa wnafthedl
#$uen wuhiimsanasasimnueaiads TNF-0L wow interferon-Y uananil faiiemaamsniday
funamarneliiomsdnisuidgdmad Idiwendamye sumifan  inflammatory macker i
WBomile wennmsdnymaediinnatsudsudast messnuiche infliximab ignothademialy
TRV methotrexate TlssEnEmwddamsinmlsavadnauginaesduaslsn Croin’s disease £ihe
dlugjannsanudemlad

ﬁﬁﬁ'lﬁiu . Tumor Necrosis Factor-Q, TNF-O, infliximab, rheumatoid arthritis, Crohn’s disease
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NI

Mseuny TNF adausnifiniudaudinag
U a.a. 1860s BIinmsdanalugilhslanueds
Fawuh  unadataunsdasinnadnae
wiInfemsdn@Eauuedin msdnwdan
Tt a.61. 1960s uanalitiuihsameada
mediator AnpuauaIdaHEaSanfauaiiE
uazwuaglunssuafon mediator fitaainiilif
dednngmsaisananii wasihmiions
usalumsdhunsde mamiloiifgndanh TN
weswuiiiiluanaduuniluasznayeemnsd
ynmhfiguauawunifuiuuasmssni®?

Tumor Necrosis Factor-0l (TNF-0) Hlu
T\Jﬁﬁuﬁﬁ'mag:nfjamm inflammatory  cytokines
5NN myeloid lineages, macrophages U
monocyles  ualummzfiiimsdads  wia
antoimmunity Wanmuliaansngi TNE-0L
16" wu T-cells, neutrophils, uasgailadun
Lildafiimdpafussvugiiguiu - INF-o
Fuameinnlusiusadu 1ine 26 kDa fildn
D9 carboxy terminus BupanlUupna (type 2
protein) TNF w&seananaldlnomdodulysl
TNF-0, converting enzyme (TACE) ?’mgju‘%nm
Aga TNF-0. 9onondludnumzuny trimer
UM 55 kDa cell membrane Teceptor 'ﬁlfi'ﬂn‘ﬁ
TNFR-1 %38 dmwi 75 kDa cell membrane
receptor ﬁl.?f.lﬂ'h TNFR-2 'ﬂi receplor 'ﬁiﬂm
wiioinaglunduues TNF receptor superfamily’
MSIUAY  receptor Y IWiiemsdedayanumsa
Twra  wazwassiimsnauauasdaly wu lu
ASSIIUMABNIEY  TNF-OU
endothelial cells a%nm-sﬁtﬂu adhesion molecules

enszeuld

Wat chemokines tafgalWimanfiduiuing
wwdauthendauinadinsdnauiiaiy
uan¥Mii TNF-0, fapansedu  T-helper 1
(Th1) W T-cell pnnszuu@eiimianti

ql L) ; ar L} J J
Wissnoanniu  anynguil;adanhnme
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. . ry v
proinflammation  WBNINU TNF-OL tawntien
iifiemsmoysaauwuy  apoptosis W

1 ol et L = ¥ 4, 5
EWINNUMTDNLEUDBNNIY

TNF-0, Tulsadadnisugaeand

anuzdhanedihelsadadniaugin
@aee (theumatoid arthritis) f WHAMIBNIEULH
ERT . ™~ ' @ o @
Waviule (synovitis), IMsvdssmidanaang
sovinluge uasiims3nnsauuanssgndnuuay
o [ ] - =t [ )
nszgmiShnpeia  iraEpNTainsWiNGh
v » ' a P e
Tgsufomnninnd  uatiivasadesuing
(= r J’ 4’ » ar 1
wnamaniaensnniy wisniumsuninghin
s P | o < ]
guyNNUYBIananeTlioNnnuEen Hiwan
o = o Y | o -
mliiiamsmndivueaiioyia da T-
lymphocytes, macrophages, plasma cells,
dendritic cells, fibroblasts (a8 synoviocytes
o W o o
daunsedsuthaupaasar i nwandin
ldluda  wasmaiiemsasivaandaalmide
w o ow a .
Wulldbiddalumsinewensanmweadlsn®”
' d & d
msanniauvaenssgniuAnniiainlu
A Ll Ve =y 1
dohioglndnuuitmeainssgnoauuasnizgn
] - o S g -
T (W30Gonu3nnirm pannus) fdvgin
PNMIANEY, NITADUFUBILaEIIN YN
saunmaniiquiu deasilugnisudsms
metalloproteinases UAZEITHINGN (mediators)
4 A, v . ' |
dun  avwmihavmenszgndauuasiiatie
Py ar ' o - & 1
dernin madnnseuuaanszgniinaiatulud
winn ueslsadpanwuanaasd o wulugily
Japaz 60-98 mulurnaadtismmmsialsa”®
IMSETHEISIWIN  cytokines  9BNIN
- “ U PR | '
wnmnghnhludavesfihaginasesd sfviuen
@@ wmor necrosis factor-C (TNF-(L), interleukin
(IL)-1,IL-6, granulocyte/macrophage-colony
stimulating factor (GM-CSF) uaz chemokines (7
IL-8 Tususdmiiimsain anti-inflammatory
N | d ar )
cytokines tfindhumsuiuanan wu IL-10 uas

transforming growth factor-beta (TGF—B)
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WIDETN cytokine inhibitors 1 JL-1 receptor
antagonist (IL~1ra) war  soluble TNF
receptor’  WAAENISEM  MEIN anfi-
inflammatery cytokines Y138 cytokine inhibitors i
Tigansnavdenrduss TNF-OL uas IL-1
fadhadwnnnnhundld S TNF-OU was IL-
1 fivuBansandayed pannus WAL NssgNEaY
quyhmbil ‘

b muqumwﬁ"mm inflammatory
cytokines anyaaEiio

. iviinsuasseanuastiulungy
adhesion molccules 71 endothelial cells wilenth
Taramsanuaseagiiduiundauidng
vinaadanniy

. nasgliiimsaauasudsmns
inflammatory mediators 42 metalloproteinases,
prostaglandins \@¥ nifric oxide %\J%ﬂ’ﬂﬂ’cj
mstay  carilage  mamix  Uasiuimsaha
collagens  Uar  proteoglycans wlitudims
FouuBY matrix Agnynans

msneaaaly  rheumatoid joint cell
cultures WU TNF-0,  iludndéiiarugy
msede L1 wenwindl hmeada
proinflanymatory ~ cytokines ﬁlu'] ﬁﬂ:gné‘fut‘mﬂ
gl TNF-0 muagna

faua ™ cytokines wanwiinaziiany
Haglulsadedniauginasyd  udivangu
nnntfwaa v TRF-a fanuddny
athadislunalnmsiiavendamwuasiodne
snmaed  Danguiwumsahe TNF-oL
Tudinonniidederasdthe uasiFinm
TNE-OL Aduiusivanuuusoedlse  ms
naanaly synovial cell cnlture, mannaadly
dnineans uazmsld  ani-TNF-OL  antibody

v [ £ -
annsnagllan  msavdngnbuas TNF-Q #
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Uselemipehedia lumsusamaimsuaalsn

TNF-0. T Crohn’s disease *°**

- ‘J or
Crohn’s  disease  (Hulsalitnfiums
o & o ' s
sniduisadalaginnuang msnale
- d - ¥
USUMIRYBIMAURUBIMISTILUY  segmental
- . . w o o W
%30 transmural inflammation D16 Fowvh e
granulomatous lesions 289 intestinal mucosa 533
> b= 1 @ = LY
mowialunle  nswuanyme patchy, deep
e o & w A
ulcers WAt fistulas Nsowlsm mMsnt@uSeah

Wodu  dmilaflunainnn  inflammatory
cytokines lmgtawizagie TNF-OL wuh
U3l intestinal mucosa wagthedinsad
TNF-0. niu Hanadianerliquga
UDIMINNUUBY T helper (Th) da4IwIn Aa
Th1 AU The walungy Thl ssmdamslundy
proinflammatory cytokines (14 TNF-O, IL~
2 wa interferon- O Wudy)  drwaalungu
Th2 wné"qﬂwi'lunfju anti~inflammatory
cytokines (1M TGFQL, IL-4 uaz IL-10 1iuau)
msiuth  TNF-OL fivseTeminn byl
Crohn’s disease 99atlgnananly

ufieileqtiu wudifasd TNE-0L 7
TFiuneediln 8 ziia ldud 1) anti-TNF-O
antibody  (infliximab), 2) soluble TNF-O
receptor Huthi fusion protein lsznaudne p75
TNF receptor iy Fe fragments 904 human IgG,
(etanercept) Uar 3) humanized anti-TNF-Cf
monoclonal antibody  (adatimumab)™  wgluumn
amwiRznemdEmn: infliimab #aly anti-
TNF-Q antibody  inhanld3nwnlsaiiivens
amwinUn®anmsdasees  proinflammatory
cytokine fiddny wiy TNF-o ldun Tsada
antaugnaatauazlsa Crohn’s disease
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Infliximab (Chimeric anti-TNF-a
antibody)

= J =
Infliximab tHuasiimuinifiaannung
duuaa antibody Al nmuduazmyiiuins
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(chimeric mouse/human monoclonal antibody)

=i e 4 s T =4

flawainawanslugun 1 alsdoudan
o A o '

meniih ca2  Jeoglungn  selective

immunosuppressive agents

B Mouse
L] Human
T Dhsalfide

- g - . . . hd L o
31]11 1 wrnnviaaslaseassuey chimeric anti-  NF-OL antibody. Taswsasnusenaudemsidon

ADAUIEWINUSIN variable (V) K light chain 1as u31000 Y 1 heavy chain Y93 murine anti-

human TNF-COL monoclonal antibody U3 constant (C) 999 human K light chain Uaz

=y A ] al &S v
W3M V 1 heavy chain  duilumsifondatulasarde disulfide bonds. lulaseasnnag

antibody seildmwaslusfuayyiianasTs uazlusduees murine Savas 25°

qmﬁmﬁﬁmqrﬁmmﬁﬁwamﬁm{ S

<
1. nalamsaangni

. o = ar 4‘
81 infliximab finalonanlunsaangnd
fn fluflensyieueas TNF-o0 Tasnssuniu

& 4
TNF-0 receptor Mafiatlugy soluble w3alugl
J of .
transmembrane AN TUlUSEOY picomolar
4 y e e -
danadaulumaaanaans wae infliximab 92

Tiduny  lymphotoxin  (TNF-CL  m39ufu
soluble TNE-OL receptor YlW TNE-OU

¥ £ ar ar

Fuans SIUNMTIUNY membrane-bound TNF-CL
[ oo, [ < ] )

ebiifiapriniuiivdama Tautunalnrag

complement uaz/v1in antibody —dependent

Msnaaadlu

cell-mediated mechanisms

.. 4
transgenic mice NAMIUAGNDBNYEY  human
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1] 1 A a
TNF-QL  B0aan®  Wuhi@nseduil
»
. e
soluble TNF-OL ¥hl¥ TNF-0L 8ugnd dw
" vy o ' a ' w
aunsamldiandnnsauifiaonmst  waun
d hod <y ar
Tadialamdudaonstadniaund ms
naanluFainasasfauda Iiiiuiniien

infliximab QUAY human TNF-OL athadiios

M o ™~ .
Fadaanamnulszindmwlumshly TNF-Q
< W [T Py
nuagns  dmausthededndugnnsus M3

o & . . s o
fufansuees TNE-Q,  Mvifenand
wazesIwulanaadiin Aa

L AANSASN local WAy systemic

proinflammatory cytokines

¢ apmseAnuiiuas lymphocytes T
'cj'ﬂl’ﬂﬂi'ﬂ was amﬂﬁﬁ“imszwh\: macrophage
Loy T-cell

e aamsadnmasadaailliEmsnn

L4 1
ione

1.1 u86? proinflammatory

cytokines

waamsiden infliximab wuuddaslvon
sihmaduFeaatadatiad (intravenous
infusion)  vuhszeuasmsdem sy
WA LaEMIEIN cytokines UNLia ludel
Vimnoaaasludthulsndadniauginaned
(597 1) Wy %A IL-6 anadsatiiiy
Haymulu 1 Tundanslie infliximab Mmng
1 wia 10 un./nn. Wineddi;n (p<0.05 iilo
Winudisutuevann)  uaznamiaiudinaag
Uil 3 WID 4 ﬁ'ﬂmwﬁﬁuagiﬁ'uvmmu1 Tu
naufthoffissdu 1L-6 ganaumsinw g
thofosas 70 #iissdy IL-6 naumnagly
ssundiilaldiueluning 10 wn/nn. nds
anliendihmng 3 via 10 sn./nn. Msanas
upy 11-6 feesReiuEnwihrainolussio

wumevds (wius 7) wanandl seau 1IL-13

Suvara Watanapitayakul

o W wr . Ld
msifindpdmdy  (polyarthritis) 18 uae
o ar ar >
pasmamely 1 W waamshienlumne 10

d o o
un./nn. (p<0.05 WpulFaufsuiuennasn)
4

MSUFMIDDNYDY  chemokines Ul
ypnip laEnwzpanEy IL-8 uat monocyte
chemoattractant protein-1 (MCP-1) fianas
athaihinahagmely 2 duevinaslvm lusne

T IJ

10 un./nn. adedinaipods chemokines DU

|
(NN 1)

1 A'.'l L
1.2 Hamantaaaudnudad
lymphocytes

& infliximab SOMAADUEAY (migration)
9 Iymphocytes lutiasinyasgithedadniay
gneasd leswurhmslisluwng 10 wn/nn.
%ammsmﬁauﬁwm lymphocytes uﬁgiu"‘snm
dadaadniivedaylufle 10 18 (p<0.05
tﬂmﬁuuﬁ'u baseline) lL‘ﬂSlﬁaflﬁfJ'l infliximab
Tumna 1 w38 10 wn.snn.  biidiasedy
peripheral lymphocytes melu 1 Jumaalven uaz
rafeagie 1 Wau (i 1) Berilewas
lymphocytes ﬁtﬁ:uﬂ‘%mmmnﬁqmﬁa CD4+
las CD8+ T lymphocytes

naﬁnﬁmﬁuﬁtﬂuwauuunﬁﬂgﬁ ngnd
ANNSUHENDDNYDY endothetial adhesion
molecules M3 synovial tissue  uarly
nssuadon (mnamdilida 1 i 20 un./nn.)
aumTHd 1 Swalumsasmsiadauthnag
lymphocytes Wgdnsnfidniay anefinusze:
LAIMSABNgNBYAIIMNARTN Favuh M
g (median) YBIMIAAUHUDY Paulus
Yavaz 20 w&lwn 3 wn./nn. afadi;
e 6 dUany

1.3 HagamIavaaaiian bnai

(Neovascularization)

@13 vascular endothelial growth factor
el e - v
(veGr) hanshilussanBnelumanssdu
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MsaNananniien Topiiaumzde
endothelial cells Tu synovium ﬂméﬂiﬂﬂxﬁmﬁ
tands VEGF

winmsadumaaadaalmily  paonus 20U

A or or
gufutadodanlumssa

a3 VEGF lu@Suwsafihalsatadniaugan
aaudganTiaulnd 3 1 uAszey VEGE lu
thhuazanaeiavas 42 wiimslin  infliximab
Tung 10 un./0N. RMIBAMUNNS  VEGE
daandasiutadimnaiuiufthy  waudisli
infliximab AU methotrexate SEAUAT VEGF
QranaaipBar 41 uazasatiny 12 flmy
UANNINANT VEGF Ud1ds E-selectin
uaeds  VCAM-1

nssgumsatanasaiaalmiludihalsada

or ar 4 L
Arduledundagylu

snaugnand (msun 1) armdulledn
M5a0adtad  endothelial adhesion molecules
swanmah@aaludsndnadads wdat
Isfionw Sanandngeiuayudaagil

o
1.4 daatiay

UBNAINHBUNENGDIMNUEGD lymphocytes
Faldnanudaluthedy Y muhmannsoan
7 peripheral blood monocytes LAz
neutrophils lefiuushasn nafiieduilamia
%u'-ﬂﬂﬂ’ﬁﬂ‘isﬁ'll complement kT antibody-
dependent cytotoxicity Tu lymphocytes 'ﬁﬁﬂﬁ
ud@eBnYas  TNE-O e Sanisanag
489  peripheral blood monocytes 8191 W
USinouwaa  monocytes Vsughndugluammng
Tugithmneanguiifiusine  monacytes  uas
neutrophils 'gﬁ'ﬁu

Tugilduenlunng 1 un./on. wia
10 un./NN. EUTINM monocytes anatTaTAL
20 wardauas 29 MUAEY (p<0.05 (ilaifiou
fumwaan) wazU3une monocytes NI
ssiutndmaly 28 S Liwuenau@ey
wlasuad monocytes W3a granulocyte function
il 1dAnsiia monocytopenia fitiuna
I l¥pimamendiingdu  udathalsions
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'lmj'ﬂ'w Crohn’s disease $¥M\ monocytes i
wanshafuseninnguuasihafinausuasda
tnviplinpudueannen 589U neutrophils
anaslugldFum 1 un.snn. wia 10 un./nn,
Topssdaunalamendalitn 1 4 waz avay
dlunm 4§ (p<0.05 aidiuiunwasn)

Tugithelsn Crohn’s disease tilanTiadau
colonic  biopsies  WEnuiBunnuznaulin
infliximab wasfina 4 Fanindaldsun v
1 TNF-QL anad  uaziiszdu  C-reactive
protein (CRP) Tufisnanas 34 CRP ({hudhnid
mafiamsontdy (inflammatory marker) ENUNY
srlufinanssnuapssM total peripheral white
blood cell counts wARMSABUWIAISERU
lymphocytes, nionocytes WAL neutrophils Tu
SovoiSudhganind  wanwind  dalai
WUANNUANANTENIN  peripheral  blood
mononuclear cells (PBMC) mnrj’ﬂwﬁklﬁ%'u
1 infliximab Auaudn@ TundmiInaudauassa
fuhinsdulitiomsuish war mIade
cytokines msAnwALSM laminac  propria
mononuclear cells AldINMIGaBULH RIS

. . 1 :-lvlvu Vet

intestinal mucosa pgthonlasum Wyl
@ - 4

MSANMIYDINIUNNGANTITNET TNF-OL waz

@3 interferon-0,  uanINGuMENg D
M33NdIEN infliximab aamstABBUEIN
souzafitaliidamstnaudhginuusdldd
TWENZENIW TIUMITAN inflammation marker

A - iy N
Ausoiean

Audniimaundsaaumans >

N infliximab  Sgoennifmanid
QUAMENTUUY  dose-dependent nofidn Cmax
war  AUC  dniusiuuuidussatumslimlu
#0120 ansnn. seeuinluFanesd
(7.9 B4 9.9 un./nn.) waa l¥enun 10 un./
an. 3 a5 Toamsliudasadavheiu 8 o
waashszsumludaalin/deuudasluidla
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winsmuuylien (repeat dosing) wazliwy
maazaumlunszua@anilalim 3 wia 10
un.znn. ludavieiy 4 wis 8 danvd

Lﬁa'lﬁ'tnﬁmjﬂ'm'luﬂmmﬁuuzﬁﬂﬂ"lﬁ'
A0 3 wn./nn. o AR 0, 2 war 6 wiIN
ﬁuiﬁnnq 8 ey russeuen ludaawiinu
1.5 un./305 o e 30 (Fe 8 dle
wilnafigarhe) Fadhssdumanased 1
un./aas avuhramsimnyniediinfiaeshy
gelifinsfnwaiatlunnnmstiauanseny
YBMEN methotrexate GALAREIAUMIFATVDIE)
infliimab agelsienn wrdndlalie
methotrexate §INMY  SEGU Cmax  UD38)
infliximab Taiamanlas uassduenluduanas
sininilolilaldsmdum  methorexate #d
Tudlawiiuda  wadlden 5 x 3 an/nn.
Hundegarne  vrnssdueh@Suianssn
o un./nn. WgfhaildFuen methotrexate 51
o uaziidnfonnh 0.1 wn./nn. Tugihufibi
1#5UtN methotrexate SIMOE

anBInaanssnei (Vd) 7 steady state
Linasmwaluawsy  n waaIMiim
niznafmagmuluvaanian A median vd
agluzng 3 fle 5 Ams arhalshon flaliinsu
é’mﬂn’nsnszmﬂﬁmmmwﬁﬁtﬁmﬁa Tounyne
athaduinadads  mawamuawaeime
Trnemubiuagiudulzilundy  cytochrome
P45 satilifiamawlsusnainanauan
ohqmﬁiuqnssuﬁtﬁmi‘fumn polymorphisims
UM cytochrome P450 iscenzymes

/1 clearance agitszéiu 0.01 &n3/wl.
wariimesiiiniamlsznm fa 8 e 9.5 Tu
ialieilunne 3 wn./nn. uasmaiinaa
srmminhirilelirhaneiigaduy  (anemn
5 s 20 un.snn. Wehadedin 8.9 e 12.3
M) watalsinsumandsulasen clearance
wae vd Tugmsitwendamniiduuasla
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AN ININaRin

msane lugith uT‘smTaﬁ'mﬁugmmamf

rnnisusztiudssdndnavain
. .o i o " g
infliximab Tughhelsadadnwupnaandnivasd
aMmsdniuIBEaRNaand (theumatoid arthritis)

] AJ 9 = L

guFmuvEIavIo  Iaedadansas

P £ o
Hinmsiiieatlsamunaniiimualen ACR
(American College of Rheumatology) wazgllat
manlisavauasdanmsinwimeenlungu

& r d g

DMARDs muaniisnzull

e infliximab AlFFMwagludn 1

] v L. |

B4 10un./7nn. WalWen infliximab (@814 WD
T2ufugn methotrexate®™ ™" aenlsnony Tu
Faszazusn g gaamsAnw  dimanaanali

d
enhunnamaganii®

msAnwiiuns
isvezen  srlienommnudaud 4 wia 8
o ypnsdneimse infliximab o3y
m3vdssgndmadudaadatisdatilas
(intravenous infusion)

TumsinniaTadeumslin infliximab
fugthetdSunlssmuen methrotrexate fluna
o 7.5-15 an./Aleniaioud s
3 @aviullaude 6 @ou TanfidamBusan
Tigthesulsemuelungy NSAIDs Tunine
gnafwdamadsulsemumnlunduadissang
funemidladsumidunuseiilalaued
Taitfiu 10 un. /A

msUssdiuze  asnniumsdnwiva
fildwuures  ACR
Ussiinssanduayesenuiudy  Taoszidi

waz Paulus lums

nn Sndeitimauasih namms
Wadadluoauh  samsUsHuRINIULR
yadlsnnnurmduastitie  duiiamsiias
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P = o » . . .
MR 1 NrandsemsUszilinuazinamins IR ez Dizziness Asessment Rating Scale  DARS)™

Dysequilibrium (standing)
Dysequilibrium (walking)
Dizziness (now)

Dizziness (past week)
Fecling confused or disoriented
Global impression (physician)

Global impression (patient)

Score: 0 =none; 1 = very mild; 2 = mild; 3 = mile to moderate; 4 = moderate;

5 = moderate to severe; 6 = severe

A L =t AJ =3 4’ + . - o =l = or
SR 2 raAmNAely 2 0.5% InMSIEEN nicergoline 60 un./MSnuBaunvemasn

¥ o e . -
Tuthegsogitiinsanusuion® >

HATNALAE Nicergoline Placebo
Vertigo 1.3 1.0
Diarrhoea 0.9 0.7
Headache 0.8 0.5
Confusion 0.8 0.6
Constipation 0.7 ' 0.3
Vasodilation 0.6 0.1
Vomiting 0.6 0
Convulsion 0.5 0
Hostility 0.3 0.6
Agitation 0.3 0.9
Somnolence 0.3 0.6

Heart failure 0.2 0.6
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