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Abstract:

Bleomycin is a chemotherapeutic agent with side effects especially on skin.
Simvastatin is a cholesterol lowering drug with immunomodulatory, anti-
inflammatory, and antifibrotic effects. Pioglitazone is a peroxisome proliferator-
activated receptor- antidiabetic agent with antiproliferative effects on smooth muscle
cells (SMCs), and antioxidant and anti-inflammatory actions. The aim of this study
was to investigate the anti-inflammatory and antifibrotic efficiencies of simvastatin
and pioglitazone separately and in combination against bleomycin-induced changes in
mice thin skin using histological, immunohistochemical, and biochemical techniques.
In this study, the mice were divided into seven groups, with each group undergoing
treatment for 3 weeks: the control group, group 1 was administered 100 pl of
bleomycin, group 2 was administered simvastatin (5 mg/kg/day), group 3 received
pioglitazone (10 mg/kg/day), group 4 received simvastatin (5 mg/kg/day) 1 h before
bleomycin, group 5 received pioglitazone (10 mg/kg/day) 1 h before bleomycin, and
group 6 was administered simvastatin (5 mg/kg/day) and pioglitazone (10 mg/kg/day)
1 h before bleomycin. In group 2, dermal thickening, subcutaneous fat atrophy,
degeneration of hair follicles, and thickening of cutaneous vessel walls were observed
in addition to a significant increase in caspase-3 reaction, transforming growth factor
beta 1 (TGF-1) expression, and hydroxyproline content. A reversal of the previous
findings was markedly observed in group 6 compared with groups 4 and 5. We
conclude that the concurrent administration of pioglitazone and simvastatin enhanced
their beneficial effects in the reversal of bleomycin-induced changes in mice thin skin.



Research No. 2

Title: Effect of metformin and adriamycin on transplantable tumor model

Authors: Ahmed M. Kabel °, Mohamed S. Omar ¢¢, Mohamed F. Balaha °, Hany M.
Borg ©

aDepartment of Clinical Pharmacy, College of Pharmacy, Taif University, Taif, Saudi
Arabia

b Pharmacology Department, Faculty of Medicine, Tanta University, Tanta, Egypt

¢ Division of Biochemistry, Pharmacology and Toxicology Department, College of
Pharmacy, Taif University, Taif, Saudi Arabia

d Chemistry Department, Faculty of Science, Benha University, Benha, Egypt

¢ Department of Physiology, Faculty of Medicine, Kafrelsheikh University, Egypt

Published in:
Tissue and Cell (July 2015). 47: 498-505.

Abstract:

Adriamycin is a cytotoxic anthracycline antibiotic used in treatment of many types of
cancer. Metformin is antidiabetic drug and is under investigation for treatment of
cancer. The aim of this work was to study the effect of each of adriamycin and
metformin alone and in combination on solid Ehrlich carcinoma (SEC) in mice. Eighty
BALB/C mice were divided into four equal groups: SEC group< SEC + adriamycin,
SEC + metformin, SEC + adriamycin + metformin. Tumor volume, survival rate,
tissue catalase, tissue reduced glutathione, tissue malondialdehyde, tissue sphingosine
kinase 1 activity, tissue caspase 3 activity and tissue tumor necrosis factor alpha were
determined. A part of the tumor was examined for histopathological and
immunohistochemical study. Adriamycin or metformin alone or in combination
induced significant increase in the survival rate, tissue catalase, reduced glutathione
and tissue caspase 3 activity with significant decrease in tumor volume, tissue
malondialdehyde, tissue sphingosine kinase 1 activity and tumor necrosis factor alpha
and alleviated the histopathological changes with significant increase in Trp53
expression and apoptotic index compared to SEC group. In conclusion« the
combination of adriamycin and metformin had a better effect than each of these drugs
alone against transplantable tumor model in mice.
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Abstract:

Aims: Garlic oil (GO) is used for centuries in folk medicine as a therapy for many
diseases including inflammatory disorders. Recently, it has exhibited potent anti-
oxidant, anti-inflammatory and immunomodulatory effects. Consequently, we
evaluated the possible protective effect of GO in a rat model of colitis, induced by
dextran sulfate sodium (DSS). Main methods: Colitis induced by allowing rats a free
access to drinking water containing 5% DSS for 7 days, from day 1 to day 7. GO was
administered orally in doses of 25, 50 and 100 mg/kg/day. Mesalazine used as a
standard medication in a dose of 15 mg/kg/day. All animals fasted for 2 h, 1 h before
and 1 h after giving the treatment, which introduced daily for 7 days, from day 1 to day
7, at 10:00 to 11:00 A.M. Animal body, and colonic weights, colonic myeloperoxidase
(MPO), and superoxide dismutase (SOD) activities, colonic reduced-glutathione
(GSH), malondialdehyde (MDA), tumor necrosis factor-a (TNF-a), interleukin (IL)-
1B, and IL-10 levels, macroscopic and microscopic changes of colonic tissues were
evaluated. Key findings: GO treatment significantly suppressed the elevated colonic
weight, MPO activity, MDA, TNF-a and IL-1B levels. However, it potentiated the
decrease body weight, colonic SOD activity, GSH and IL-10 levels. Moreover, it
ameliorated the marked macroscopic and microscopic changes of colonic mucosa in a
dose dependent manner. Significance: Garlic oil inhibits DSS-induced colitis in rats
may be through its anti-oxidant, anti-inflammatory and immunomodulatory properties.
Therefore, GO could be a promising protective agent recommended for UC patients.
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Abstract:

Carvedilol is an anti-oxidant non-selective B-blocker used for reduction of portal blood
pressure, prophylaxis of esophageal varices development and bleeding in chronic liver
diseases. Recently, it exhibited potent anti-inflammatory, anti-fibrotic, anti-
proliferative and anti-carcinogenic effects. In the present study, we evaluated the
possible suppressive effect of carvedilol on circulating and hepatic IL-6 levels
responsible for hepatocarcinogenesis in a rat model of hepatic cirrhosis. Besides, its
effect on hepatic STAT-3 levels, function tests, oxidative stress markers, and
hydroxyproline  content, hepatic  tissue histopathological changes and
immunohistochemical expression of E & N-cadherin. Nine-week-old male Wistar rats
injected intraperitoneal by 1 ml/kg 10% CCL4 in olive oil three times/week (every
other day) for 12 weeks to induce hepatic cirrhosis. Carvedilol (10 mg/kg/day
suspended in 0.5% CMC orally), silymarin (50 mg/kg/day suspended in 0.5% CMC
orally) or combination of both used to treat hepatic cirrhosis from 15" to 84™ day. Our
data showed that carvedilol and silymarin co-treatment each alone or in combination
efficiently reduced the elevated serum IL-6, ALT, AST, ALP and BIL, hepatic IL-6,
STAT-3, MDA levels and hydroxyproline content. In addition, it elevated the reduced
serum ALB level, hepatic CAT activity and GSH level. Meanwhile, it apparently
restored the normal hepatic architecture, collagen distribution and
immunohistochemical E & N-cadherin expression. Furthermore, carvedilol was
superior to silymarin in improving MDA level. Moreover, the combination of
carvedilol and silymarin showed an upper hand in amelioration of the CCL4 induced
hepatotoxicity than each alone. Therefore, carvedilol could be promising in prevention
of hepatocarcinogenesis in chronic hepatic injuries.
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Abstract:

Diabetic neuropathy (DN) is one of most disabling disorder complicating diabetes
mellitus (DM), which affects more than 50% of the all diabetic patients during the
disease course. Duloxetine (DX) is one of the first-line medication that approved by
FDA for management of DN, nevertheless, it is too costly and has many adverse
effects. Recently, phloretin (PH) exhibited powerful euglycemic, antihyperlipidemic,
antioxidant, and anti-inflammatory activities. Therefore, we investigated the in vivo
possible antineuropathic activity of phloretin, besides, its modulating effects on
duloxetine potency, in a rat model of DN. Twelve-week-old male Wistar rats received
a single intraperitoneal injection of 55 mg/kg STZ to induce DM. Either DX (30 or 15
mg/kg dissolved in distilled water), PH (50 Or 25 mg/kg dissolved in 0.5% DMSO) or
a combination of 15 mg/kg DX and 25 mg/kg PH, used daily orally for 4 weeks to
treat DN, starting from the end of the 4™ week of DM development, when DN
confirmed. Our finding showed that both DX and PH dose-dependently improved
behavioral parameters (with the superiority of DX), sciatic nerve tissue antioxidant
state, and suppressed tissue inflammatory cytokine, besides, they abrogated the tissue
histopathological changes (with the superiority of PH). Moreover, DX augmented the
DM metabolic disturbance and hepatic dysfunction, however, PH effectively amended
these disorders. Furthermore, the low-dose combination of both, had the merits of both
medications, with the alleviation of their disadvantages. Therefore, phloretin could be
a promising agent in the management of DN either alone or in combination with
duloxetine.
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Abstract:

L-dopa is still the cornerstone symptomatic medication for Parkinson disease (PD),
although it cannot stop the neurodegenerative process progression or even aggravate it.
Filgrastim (G-CSF) is a hematopoietic growth factor< exhibited neurotrophic,
antioxidant, anti-apoptotic, immunomodulating and neuroprotective potentialities. The
present study assessed the possible modulating potentialities of filgrastim on L-dopa
treatment’s drawbacks in a mouse model of PD. Male BALB/c mice received 30
mg/kg/day rotenone suspended in 0.25 ml 0.5% CMC in PBS for 28 days orally from
day 1% until the day 28" of the experiment for induction of PD. Since day 29" till day
43" mice treated with either 10 mg/kg/day L-dopa and 2.5 mg/kg/day carbidopa
suspended in 0.25 ml 0.5% CMC in PBS orally, 50 pg/kg/day filgrastim in 0.1 ml 5%
dextrose SC or a combination of both. Filgrastim, in the present study, able to alleviate
the L-dopa therapy’s drawbacks in PD that revealed by the restoration of the exhausted
nigrostriatal GSH level, and the reduction of the elevated nigrostriatal MDA, NO and
TNF-o levels that deteriorated by L-dopa therapy. Moreover, the co-therapy of
filgrastim with L-dopa, considerably potentiated the deteriorated mice’s working
memory, and abrogated the nigrostriatal histopathological changes and caspase-3
immunohistochemical expression, failed to improve by L-dopa therapy. Furthermore,
the filgrastim co-therapy with L-dopa demonstrated a remarkable improvement in the
nigrostriatal dopamine level, and repression of rotenone-induced descent latency
prolongation, as well as, stride length reduction than each alone. Therefore« filgrastim
Is promising, as a disease-modifying therapy, in amelioration of L-dopa therapy’s
drawbacks in PD.
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Abstract:

Introduction: Male infertility is a worldwide health problem, which accounts for about
50% of all cases of infertility and considered as the most common single defined cause
of infertility. Recently« apigenin and baicalin exhibited a powerful antioxidant and
antiapoptotic activities. Consequently, in the present study, we evaluated the possible
protective effect of apigenin and baicalin, either alone or in low-dose combination, on
a rat model of male infertility, regarding for its effects on the hormonal assay,
testicular weight, sperm parameters, oxidative-stress state, apoptosis, and
histopathological changes. Material and methods: 12-week-old adult male Wister rats
received 10 mg/kg/d chloroquine orally for 30 days to induce male infertility. Either
apigenin (30 or 15 mg/kg/d), baicalin (100 or 50 mg/kg/d) or a combination of 15
mg/kg/d apigenin and 50 mg/kg/d baicalin received daily orally 1 h after chloroquine
for 30 days, used to protect against chloroquine induced male infertility. Results and
conclusion: Our result showed that both apigenin and baicalin, significantly and dose-
dependently enhanced the reduced levels of serum testosterone« follicular stimulating,
and luteinizing hormones (LHSs), testicular weight, reduced-glutathione (GSH) level,
and catalase (CAT) activity, sperm count, mobility, and viability, and suppressed the
elevated  testicular ~ malondialdehyde  (MDA) level, and  caspase-3
immunohistochemical expression, as well as they, abrogated the disturbed testicular
histopathological pictures, induced by chloroquine, with superiority of baicalin.
Furthermore, the low-dose combination therapy was as effective as the high dose
apigenin therapy, except for sperm viability, where it was as powerful as the baicalin
high dose. Therefore, both apigenin and baicalin either alone or in low-dose
combination could be promising in the management of male infertility.
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Abstract:

Aims: The alkali-induced corneal injury is an ocular emergency that required an
immediate and effective management to preserve the normal corneal functions and
transparency. Olopatadine is a fast, topically-effective anti-allergic drug, which
exhibited potent anti-inflammatory and anti-angiogenic abilities in different allergic
animals' models. Therefore, this study aimed to evaluate the therapeutic effect of
olopatadine on alkali-induced corneal injury in rats.

Materials and methods: Corneal alkali injury (Cl) induced in the right eyes of an eight-
week-old male Wister rats« by application of 3 mm diameter filter-papers, soaked for
10 s in 1 N-NaOH, to the right eyes' corneal centers for 30 s, afterward, the filter paper
removed, and the rat right eye rinsed with 20 ml normal saline. For treatment of Cl,
either 0.2% or 0.77% olopatadine applied topically daily for 14 days, starting
immediately after the induction of CI.

Key findings: Olopatadine, in the present work, effectively and dose-dependently
enhanced the corneal healing after alkali application, with significant reduction of the
corneal opacity and neovascularization scores, besides« it suppressed the augmented
corneal IL-1B, VEGF, caspase-3 levels, and nuclear NF-kB immunohistochemical
expression, meanwhile it abrogated the corneal histopathological changes, induced by
alkali application.

Significance: Olopatadine appears to be a potential treatment option for alkali-induced
corneal injury.



JsY) éaal)

sle e gl saa e B8 s s sl 5 uiliuliand) 5 lie e JSU daiaadl 80 50 sdad) o) sie
Ol a5l alall 8 (e il ey aaiusal) il )

Taaly dane 0 Mo mlas o sl (B ¢ 68 Ll

: awidl
Uaida el ol 08 Ui ) gl
Unils Znaba-calal) A0 Glal) L o) Sl L) ard ™

Tissue and Cell (January 2015). 47: 159-170 : &l (\Sa

sduand) aldtig

Do aadig alall e Al dpila U aabiay (Sl JLesll 23 G Gae ) lie aadiy
S Xy elid) ol il juaal s Al @l il A Ky Jgpiead KU (mild o) pX pilinlaad)
p oS 5 ) e jisd (ke o Sl Clilias e ol sl Jlae day il 5 LA
OS5 LV 5 500 sliaeS el COlaall LA S slizaaS o ils Cula ) ellh g ddaiil) Lals
alill 3aliaal) § LR Baliaall (5 3l gall ¢ (piliuliasal) (o jlae 3l Al jo s Canall 138 (e il
il alasiuly o))yl 38 0 Alall e bl e Dasiuad) @l sl e Tee @l saa e M
(Do gane pan (A O8N a3 sl Hall s (8 Al suall IS 5 Ao Uall 400asS i) cdoa ol sing)
o il soSae Ve cili ) e sena dhaliall de senall tabud ¥ osaal 23l de gena JS auadd G
Oslla s i ¥ de geme ((esdl/paS) me ©) Oiliuliaws Bl Y de seme (e sl
<aili © de ganall (e sl 8 Aol (asill/aaS/me ©) (ilinlians Cali £ Ao sena ¢(asll/paS/me) v)
[z ©) Oiiulians T de geaall slae) ol el J8 dela (asdl/ aaS/ me Vo) Ol s
cdlal) doal 3 ASlews agn g dan o1 35 138 e salil) J Aol (psll/paS/zma) +) (s lila say (asall/pasS
¥ Ao ganall 3 Aalall Ao V) O pon ASLews e ndll a8 Slud calal) caad G aall e
Gsine XX V- Uy (bsadll salll dale 5 oF- GalaadS Jeld & dlaa) V2 53 3005 ) AlsYL
Cie sanally & jlie Ja pale J<5 1 e sanl) (b Q) liil) (ulSad) Ggan cpt g 0 S 5 s2gl)
al) Lea i3 e 3 aal g iy 8 Gailinliand) 5 (5 3t sadl (s ke elae] () AlIb (o iy 0 ¢ €

Ol @ N alall e aane sald) Lgany Al Gl sl (8o (8



(Al duanl)

£ 3 as) gasal e a3V 5 (e sfiaal) (g ke il sCagd) O gl

F B ‘J‘\@gw..ﬁ$v‘)AQ..\AAA.Jad:IGJAAi_J:m“;O\,SJw‘

:ME."

Ui Sl —all S ) L ]S il )
L e < shell S - 2 o) el o

Sl S Aol - S )l o

Tissue and Cell (July 2015). 47: 498-505 : il (\Sa

) paliiua

e 38 gl il 20le 8 Aeadiusall ulSoul Y1 de gana (e LDAY Al (5 g dliae s Gaunlaly ;oY) Jlic
Al )3 5a Jeall 138 (e Cagll Gla ) = 3al Canll 28 52 5 (5 Sl slias Jlie 8 (e siiaal) Gl jud)
o O (& el (il ) s (e Laes oas o e sl 5 Greaaly Y (g e 38 Ll
Ao gana dygluie Cle gaae al () agaradi s A0l Al pall (8 (e b ALY T cplad aladil
Gl o Ao sane cOpalalipa¥) e + Cliall il ) Gla e de sana cabiall (il ) Gl
& esiinall Jlie + Gy Y e + liall () s e de sanay (e sl lie + Ll
alaall gl ol g J il OBl OS5 sina ilaall ad o plid) Jane o5l paa (il
A Al )3 dae o8 Gl AVl (8 Vo abaadSl 5 V- S () sadid) Lol g Wlla ) o) ja0 dale
8305 (G Lol g oas e aysiisall 5 Gpealala sa¥) (5 e O Gt sl (g o 5 Ao i Ailsas it 5
Yo el i g J el o sl slall g SO0SN (5 gia g slall 28 e clid) Jane 8 Ailas) AYa
Sl (e a5 Aai mapuall Sigall Jaras OF-Jsailly leiall (il Gy daast) 3
lla sl a5 Jale s el (s O sllall (5 5imas sl pas (B Ailan) AV 53 (aliddl ae s
e Ol ot @l ey obeall () Gl jws A gener 4o AaiW) (3 V- LS () saiibadl Ll
o3 e agia IS Ga )N B g ) iall ol masal o Jumdl 5l 53 Laa (e siitaall 5 Cpmelaly aY)



G G
VY (g o503 seall iy 5 () 5y Cannal a1 ¢ o) LY o 5 5 T sl () gl

*O\}E;YJ.J c‘dﬁdﬁc@_dc’&gdm_d:&#\édj&)m‘

: anidl
Unids el ol 008 bl L o) SLa ) )
Uaida el -l A0 L) il o

Life Sciences (January 2016): 146: 40-51 : &l ¢lSa
sduanl) aldtig

Gy 8 Loy Gal el e aaall 228 el Qhll 4 s 8 sae die agill Gy addieg cdilaaY)
ey Gl Baliaa g 30uSI Balizae 1 3 alY) AV B A G els d g AuledlY) bl ey
OVl Ll z3san gl e 3l Jainall gl il A Ll a8 clld dagiig Apelid) ol il
R (G a s seall Dl S O Sy Sl o 3l

ol sl ) Jgma sl A jas Ol all Flead) b ge (o D sl Ol Clan) &3 sdgad ) (G kal)
asill )y ellae) wi LS Y g (A ) as e caldd Y Baal s geall i S ) S Vo e (5 iad A
=l o) G Wlane e aladiul Cils () as/ aaS /ane Ver g 005 YO Sl g adll Gk e
‘GM\ glac) aey delu gy Ji8 Al cugﬂcLuBMa"_\U\j:\;j\@A;QALa Rt eﬁ/eﬁ/e;a Yo de
Gooal (ol abaa Vv n Ve Ga eV am (Y s e cpll Vosad L ostae ) o3 (sl
Il o sflslal)l i siese s 38 sannd 2S5l el s 030 g slaall BLES Gl 5 LS sl 5
pii il A ellg ) g8l rand (8) 0 5 U ) Sl kg Wlla sl As dale 5 alaall (gha (il
(O3 58U A S g jSaall 5 83 yaal) Gl ol il

Blii oopshsill adipall o)l dglias) al¥a @b A8k (min gl Gy gOlall A ) il
Do 4dld ey mas Ui ) Sl il g Wlla sl A Jale s alaall (gl g sllall il giasa 5 ¢ pamnS gl slaall
O lal) il shia 5 i gpannd S gl gl ol g cdmiiiall ) jall o) ) Alas) al¥s i3 43y
slLlall 43 oS 5 ySaall g 50 ol Gl Gl jpsl) aeand e 5 500e gl sall s (A& V0 (Sl il 5 J isdll
Ae ) o Bading 48 )y (5l sill aladl)

DA (e ey ol oall (B a g seall Gl 5 Ol Sy Ge aalil) o5l sill Claall by o 63l 5 2daaY)
058 Of OSar o sl oy y (b @l e liall ol il jmaS s gD salizaall 5 300U aliadll 4iailiad
> 8 sl sl Dl pa jl 4y (pa el 5 (S5 dale



2l 1) i

2SI o)y sls Yl (e g sl (521 G5 pinall oyl Y Jlandh A e L indl ol i
Sl (A e el 2 el e Al Al )

\Q\S‘),a J:ﬂ} c‘dﬁdﬁ CLA.u c\A\Al.a.Am :M‘JOJSJW‘

. ‘u.um‘
Uil el —oall 406 - Zlall L 51 Slo Ul o8
Uaihs dala -l 4K L o) gl o’

Toxicology and Applied Pharmacology (October 2016). 311:1-11 : &l ¢lsa
) paliiua

Ay g BauSI (5  dlaa s Uil OOl APEEY) ye O jeanall e aaly Jsbad SN jEe sy
b5 Ahaall A8l yml jal e gl e g el iy (Jsd Sigan e AN ¢l 2l dasa (g 2all
8 Al o) LAY gy sl aileS Gl 5 ccaglill g llgiDU slaeS g sl o pils jeda o3 8 Y 453
@Sl Gl il TGS el Yl e Jshad )l jleed (Sadd) hafiall i) s Ll Aol all o2
oS ecila Lol (B sl Caulill mhsai (g el 2SH Al e sl A el sl
=S 5ouell 2SN (5 ginall 5 (sl algaY) <l ydiga s Al Cailla gl Al Focilin Gl gl e
a0l ) GaomalS e JSI e liall (e giugdl juaeill g e jall (28l mal) Gl a5 (5 5
[ Je V) Ol Cuy 8 8 J e o Bake (Dl s A1) ald dasi el e Aadl) 5 SAN 513 el i
Sl Gl Gy @llyy Glacall Jals ¢ sl VY 2l (a5 22 as) & sl /il e GG (%) 0 aaS
pae ©0) G lashaaadl Bale (i) (31 ke e o a) i 70,0 (A Blae p s/ aaS [ aae ) ) Jsbhad ISl e
EOI AL a0 e e L Y1 e e sl (a) sk o8 ol ot 700 (B (Blas s/ S/
3liSy (ool 38 oas e IS 5l Lae (jlailiall 3ala s Jshad KU lie ()] gl < jeal a5 128 S gl
i d Col&I ¢ i) 5 giaal el ¢ i) sl V) -GSl YD (5 e iR )
=S5 a5 sina calaall (gl ol Foclin TGS sl Y (5 siae SIS 5 el Jhan b ol jiiall
LLis S5 caall Jema (b abiiall (e l¥) (5 sine @by 4dld el ) ALYl y Sl g B ol
bl Sl Ljalls slaind o aild cands gl Gay aSl sl o sliglal) (5 ey 536
O aas Ay )y () oS e JS e liall Gl singll umilly ¥ Sl 58 S ¢ gal)
@l e 3 0le 5 yaall gl o Ml (5 e Cpand A G ladliadl 3ala (e Jaadl ey Jsbad SN jlae
e € o o 0 palil) Gasl aeidll (a8 el o laddid) 3ale s Jsbiad SN e G paall ()8
2SN o e (e A8 1 e gl Al Jslad JSI Jlae (6 o oS @l sas e agie aal 5 JS ()5S

A el LSl Gl e gl



Al Eaadl)

Sl Cliac V) JDlie ] (e i rin ol gall Jlie ae @l 3YL 5l o jiay oy ) 5l Bala sduagdl o)) gie
O (B G 555 ) s il Coniaall

JOTLRVEN B PANG v PO PWEE RS PUAKVEORE LW D JUP g 21

: anidl
aida el lal) B0S 2l L 51 S Jldl)
Unida el —al) G0S L 5] siangl and”

Biomedicine & Pharmacotherapy (March 2018). 101: 821-832 : sl (j\<a

Ganl) (aldi

e DS e S Al (Sl ¢y e dadll) clyl jhany) ST e aaly s Sl sl JNicY)
gl (Y Jashall (e aaly S ol e yiiay (m el Slee DA (5 Sl (i je gaen e V0
ads Alall S sgd lld pag cel sall 5 o13ad1 3130 U (e 4gle 488 sl Cadi 3 5 5 Sl sl SOl Y)
eSSl oS o gall W 3l oy sl Bale < yedal 5 a1 A5 5Y1 Jd s Anlidl <ol 3l (e el
o omnanll LI sl (i sl Bale Jaliii Gl Liad (A AN 5 30uSY) 5 a2l (580 p iy
& oSl paanll e Fisar & @lldy (orinSgloall e ddeld oo il caila ) o oal) anal)
Aia il G Lo saul 3 plie 35 W jee ¢yl 5 A (e ()13 alatind &5 5 Sudl ela CilaaY 5 ol yall
S sl gall lae Lol aladiul o3 Gl 5 aaS [ aale 00 de jay @lhiall Jabs (o sis ) st jiuY) (e 3aal
O al 39%0,0 AL aaS [ ane Yo 5l 00) () gl Bala o Lhadad) slall b lde aaS fane VO 5l )
B3 adll 35k e Lo sy (paS / p2e Y 0) () sl oo s (a2 / pave 1 0) i€ 15l Sl (ge g e Sl (5
Ladic d)&uﬂ\ glall & gasld @\)l\ &)MY\ Ay e BN L..g)S.uJ\ ‘é_.u.ad\ Jae Yy CM Sl @.}L.u\ Q)
3 Ay shay iy ) 18l Bale g (e o) gall Jlie (e JS of gl el M8 13 | and) JDlie Y o gan S
Clabae Al (S sl e (585 ae) LS shull uleall Lin 38 4o jall o saaies s dglias) AV
A el Caila ) s Auand) Aans) Gllgdll e il (S gl Ty e ¢ S sl anand) zll 5auSY)
b lly e 3oy (sl s3le B ae) (S sl uanl) (8 Anm el Dmadl) il | s
abiaall G2l ks o) JOEAY 5 A1) Jdiail) ) jlacal 3334 ) ) gl 38 (pin€ ol gal) e aladi
O el S el il Yy ) i) s Jlad US54ty ) 5l Bl cilae 388 GlId g ¢ Sl ¢lall
0585 Of OSaall (e Gl Lag sluse (pa C2ddil) aa clagia JS O jran ol a8 Lagin JS) dimidiall cile )
e ae lgmany ol LA ia lsw g Sull uasdl JieY) Z3e (8 acly eaic o)l sal
S gl sl



u.udl.uﬂ\ ‘:'_\&.L“

ol ile I JLa
anidene 3] "L dapa o)) Tl Flan o el dae 3 Tl L) 3 sduand) B S L)
‘el e

il

Unila Zaalacaal) IS Al i gl oSUa ) au
Uaida Aalac ) IS L 5] ngl

Basal Ganglia (June 2018). 13: 17-26 : &l (l<a

Ganl) (aldi

oSl dglae a8y 43S0 Y 4l e at ) e cile I QLA 0wl el sall s Lgaod Jlie OV Y
3 g canll 4 gSall gliandl LOAN gail iaa o adial jalil) jlie Leadlds I a5 of oSaddl (e i ¢ ouaanll
(g all LA 0 al il 5 3 0u&OU alcaaS o 5 caila ) elld g chpnanl) LOAN el jiaaS o 4l jela
e 3,08 a5 cAgdlad) A pall 3 Gl Faell LAY Gles 5 Ao bl 801 s e 4508 ae
Bl ol )83 aladdial &5 )l ile HN LA #3le 4 Lsa-d Jlie e Gawad e axiul jaldl)
YA 320l (oo (o 050 Ja 0,0 (A Adaa a g/ anS/ anae Yo) (s g3l Bale o)yl il g (o Al
i Y sl diay ile Sl JLED il &adll e YA gl Ja g sV asll G adll ok e e
(p / paS/ paa Y,0) Ligdy oSl Balag (a2 / paS / pale Vo) Lsa-d Hlay o) sl Caalge £ a0l
Jstas) psa / paS/ al ga s pSae 00 il aldl e cadll oyl G (ol o 74450 a0, Y0 A (hilaa)
AV 53 Ay jhay o yedal Al Ll all il Lea (Y] e g de ol Alall Gt (G inSa 7 0 Ja v, ) B
Oe el Sl Gile I LAY 8 Lga-d e 73l Gipe Cadds e il il palill jlie o Alas)
a1 A5 Jele 5 sl ol sill s adaall (51 ¢ Il Loty J 5l ) 505 slal (5 siase Balais) DA
) Gl el e 3 Ble g Lignd Jla 23l Gayh e Gpsani Al g hhadall (g gl sudl il
La il <yl Sl g o)l ALl 3 SIS S 1300 Lisads adied_aldll (g jliay o jidal)
Al 8 03 ey Lo e ) Qi o3 5 Jaladiall (5 5ha gl prpanill 3 Yo uludSH o liall il
el sl (5 sinna (3 Un gale Liuad jedal 38 1y 50 5 anfiasl il (g leny o yidiall = Sall (3 ccdlld il N
Legia JS (e (55l Cantanal) 5 ghadll Jsh (il () gl Slaial Jadi 5 cdaladiall (5 5l gl puaill 3
CM\U};}QM}&)‘J\JL»AJAAML;AQUC»@S)M&?MM\J;&SS\JEQu\ﬁcéu\_}jc.l;‘;s
ile U QLA (el Uy g iy



bl Eial)

Caniusall alall (o a3 Tas Timida de ja 8 sl 3aa o OIS a5 GGL ok duad) o gl
Al G ) ) 683 8 S 5 ) sISD) laey

.
3

Lo dagua a1 ea ol e 4 deae ) daly dese 3 AlSe Byl da sduagd) 8 (68 L)
Uil Goalnn ol A0S Al L b €U a1 2 il

sl lsa
Thai Journal of Pharmaceutical Sciences (June 2018). 42(3): 1-11

sduand) aldtig

piadl OV e e 7 00 sa Jiad Al s callall elail aren (8 dnin A5 58 ) SH) die ada]) ;dadka
ol a5 GG ale < yedal 3 a4V 8 il Te gud SV aasall ain gl Casll yiiag
el Jaiaall 8 gl A apds o5 Al all sda & o MLy LDIAN e yuall sall 5 30uSY) Balias 4y 8
o il (alaty Lad ()13 ) ) €0 3 diall 23 g e dlae imdiade gl saa e SIS a5 S
cc.a‘)..mj\ LJM\ S ga chd.mSLﬂ\ J\.@.;}[\ da ‘fg}.w\ &L\U\j:\aj\ ?SL"A ‘M‘ UDs “LU)A)@J\ ng)l;.m‘_gc
e Lo sl VY paall e ARl (s AD) olasall sS3 cli sgdally M gall Al cl yuaill
OrinnY) 3ale Lal (13 jall ciili 5 SA wie alell Culanind Logy Vo 30l (a5 / aaS / anle) ) 0S50
10) Grina¥l 8ale e g e ol (pse/ aaS / aale 00 51 Ve 0) GISHU Bale S (250 / anS / aale VO 5 V)
e elae) (e delu any &dll 3ok o Leg (pse / paS / aale 00) RISUN Balay (a2 / paS / paka
S S K ey Gl 5 SA alall e A mpa Gl g T3l S K
s Aglan] Ay 53 s Lsale IS8 )00 S8 GuiaaY) s IS ale (e DS (G gl @ ekl sclaliiiay)
SIS 5 ¢ aall Joan (8 (3 gl g o padl 5 (5 ias gl s (e Aaidiiall il sivsall ¢ Ao all o adine
Legal (A ALYl dpadll s 8 YoGubnlST e liall yaaill 5 alaall ol ¢ silall (5 siise Jasii aa ¢y siall
“ﬂﬂéc'é})\.c uﬁ&u\cdwém\jé}sﬂcncuﬁjjjm\Juuaﬁw\MW\Q\M\Uaﬁm
il gaal) Ay o oLy cpina¥) 3ale e Adlall e jally 2 Dall i Ylad b daidial) cile ally #3001 (<
SIS ke e IS 068 o Sar el IS Bale (e Allall de el Jle L OIS Cua g gial)

sSAl die adall 23le 8 cpael s las dindiade ja 8 sl3aa o iV



Cralll) Eaad)
Ol 84 o8 5aley Aaatusal) A jall Alia) 8lad (ol 1Y) Jlie jaiad sduadd) ol gie
Taaly dane 0 ¢ Qo plew 3 gl 8 ¢ 68 Ll

PO
Unida Galacclal) SIS Ui 5] iangl and)
Unila Zaalan-adall 208 alall L o1 sSla Aal) s !

Life Sciences (July 2018). 207: 499-507 : &l ¢\Sa
Gl paliiua

Al Ol s 3l g el (o) shall chVUa (e Alla 3 518 Balay Aaatosall A jall Ayla) 23 slilaay)
1 Analoal) Glabizae e L d Y1 e day Aaadall A ) Audlas g cailla g e Jaleall ellh g Jladll
zlaill 3 asaall Ay seall due V1 0 655 AN dliaeS 4y 8l a8 4l A g ¢ pudl aaia sall il
Ala) o cpalily ) DU adlall 3l ands ) Al jall s2a cdaa (@A il gl 8 dpulal) ddlisl)
Ol 84 sl sale asinnd) 4 all

By o Tl anll e R0 s O3 gm 583 (e (el (B A Blia) o5 2kl g 30 gal
1S 5508 g geall Go Jslan (3 1) ¢ Bl B e cae ¥ la ki 3 Gl @y ok e Ayl
Q:\ﬂ\duéj c@ﬁz‘)ﬂ\:\ﬁ)j:\l\J;\eﬁuﬂhmeﬂcfwuv~ Eﬁ@ﬂ\m&wjeﬂe(ﬂ \)
AL sl i qum g o Ay 518 Baley Baainal) 4 i) Aba) laly | apdall el Jlaa (g0 da Yo 0
Balally A Al Abia) Calasnind dau 5 pblae Tt (Lo V€ 3aa Gaga 720, VY o 70, Y Ay W) oaaca g (<
B P

e Baaine Apilian) AVY 53s Jlad JSG (pail Y1 e acle Al Al ol 8 A ) gilidl)
dadle 8 Aplan) AVY 5) 50 (alid) pe el slall salally Lgilial axy A jall dlas 3y 3a0 e de )
ey i Jale gl ) S sal i) Ci¥ane Tadiiy a8 il s ) I Baandl 4 gadll e g1 o S35 A 3l
s Al it (A (o LIS (g5 5l Jalall e liall LS gingd) ppanill G35 ¥ (sl S 5 4 gl e )
Al 50l g (g Aenlall ey Jal A ail) il Jagh dsds

A8 Balay i 8N Abia) Ml Jatina JLd g4 Al sl e 05S F ea all (g isaaY)



