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ABSTRACT

Artemivinin combimation Herapies (ACT) bave replaced Hhe old drugs (Litee chloroguine) wud as finst Lime Dreatment
for malania. This comend study aimed 1o wedtigate We comparative dfects of cbloroquine (am old drug) and
wrteguin (am ACT drug) onm serum biockemical indices in rats. Thinty-six (3€) Wistar 1ats were randomly avvigped
it 2 batdbes. Each batch bad 3 qroups of € rats tack. Group 1 was control, poups 2 and 3 respectively reciived
arteguin (1.6mg/1004 but) and bloroguine (0.815mg/100g but) erally and once daily. Admiristhration lasted for
3 and ) days for batcbes 1 and 2 neapectively. The Liochemical analysis of Me srum was camied oul waing dandand
arteguin goup win sigrificantly Lower (1<0.0S) compartd 1o control. The alhaline plosphatase concerntration in the
WW%M7WMW@W>O'OS)WWZ°W' lhwmﬂam,m@mﬂmaé
arteguin and dloroguine at Wein vcommunded doses and duration i1 relatively aafe. Prolonged sdminishration of
irteguin could predispose 1o low srwm prottims and dobulin with sccompanied devations im ALD Levels wlile
Bloroguine could incrtase AST Level signifuying bepatocellulan damage.

Kty Words: Anti-malinia A, Mm, anteguin, Lwer Gymes, (rolting

INTRODUCTION

Elforts 1o Tackle Ye acouge posd on bumanily by We malarial parasvites ane on e increane with
sweral medications being made available [or malaria prvention or heatment. Howwer, Hes dfforts
art mel with slbachs due To resistance [pom Hese panarites. Resistance of Hew parasites To previons
grerations of medicines weh. ar dloroguine and swllpdoine-pyrimetlamine wrdirmine malaria
e old drigs bias prompted Hein seplacement with wew ones (Martin et 4l 2009; Plowe, 2005).

WHO (2016) reported #at artemisimin-basd combination herapies ane lighly dfective agpinat e
pardsite dlfecting bumars. One of sch Lo Arteguin (Artesnate + Mefloguine), o wotful or he
eatment of wncomplicated P. fuleiparam milaria Blatt et al, 2006). Artesurnate is one of e
s synthitic dnivatives of atimisinmin. Avtimisvimin o 4 witural anti-malanial devived (pom e
Clires medicinal (land Aotenisia arsua. The santemivinin driwatives are Hhe most dffective anti-
walarial dogs and lave been proven To be wecnful on miulli-dug residant Plasmadion
fleiparum Adjuit, 2000). Mefloguine s 4 drug wstd [or malaria demeproplilaris (Gorgiley, o
al, 2013). The wae of Hhese drugs many bave side dffects on e Llood cells, bemee, Wis presesnd restanch
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work was simed a1 medliggting Hhe dfects of Chloroguine and Arteguin on srwm blockemical
parameterns im Alline Wistan rats,

MATERIALS AND METHODS

Exporimesdal Arimals

36 female Alline Wistar rats weighing between 100-2404 were olituimed (pom e animal Lo of he
Physiology Department, University of Uy, Nigria. They were bowsed in well vertilated cages wnder
room Imperatunt (28 + 2°C) and bumidity of 3S + S%h. The animals were eeposed 1o 4 mormal
12/12 Lgft/ dark cycle and allowed to acclimatize [or ] dasys before adminisrations were stanted.
e mace bad aceess To roderd chow and dninding wattr ad bbitum. The amimals were bandled in
in the Ecropean Community guidelines (EEC Directive of 1936; 86/609/EEC).

Dirug Prgparation and Administration

Chloroguine  (1S0mg) masifctontd by Evams Medical Ple, Adbara, Ogun State, Nigeria and
Arteguine (C00/1S0mg) packaged in Nigeris by Oculus Plarmacare Limited, Nigeria for  Mepba
Plarma AG, Ausch, Switpprland  wud or Uis experiment were bougft a1 Amela Pharmacy, Oron
Road, Uye. 1t was stored a1 the research room of te Depantment of Physiology, University of Uyo
in 4 cold Ay calined at covnrolled tempratine. One 1allet each of Artesunate (200mg) and
Mefloguine (250mg), whick comtitute Arteguine (4SO mg), were cruabed togther wiing 4 flass
morlin and A war divsolved in 4 101l of USnd of Atilled watr 1o Gue 4 conctrthration of
10mg/md stock. The dnug combination was sdministerd To Hhe amimals 41 4 dose of 0.6mg/1004
body weitht [equivalent 1o bumin (104g) daily dosel, .. 0.06ml of stack /1004 body weight.

One 1abler of cbloroguine (150mg) was prownd to powder and divsolyed in 4 1otal of 20wl of
Aiatilled water To Gve 4 stock comcrtration of 1.Smg/ml. Tle dnug wan [\rit administond 42 4 don
of 0.851mg/1004 body weight (i.e. 0.11ml of 410ck/ 100 body weight) for e (irst 2 days. On e

3d doy and wduguent days, 0.U29mg/100g body weight (e 0.06ml of stack/1004 body weight)
war sdministnd. After wery sdmirishation, e rmaining dvg war pouwtd ol and 4 wew one
wan praportd for e el sdmivishation

Thirty 4ix (36) [emale alline wistar rats were ramdomly assigmd inte 2 latches of digfteen 24t
tich, each bateh war futher Aided inte 3 gproups of € 2ats tack; gpoup 1 war control, group 2 was
arteguin heattd (0.6mg/100¢ bw.) and poup 3 was cbloroguine 1reated (0.351mg/1004 bow.). AU
armimals bad (e sccns To wormal 161 chow and dninding waten. The tustment lasted for 3 and 7

dis for batcber | and 2 neapectively,
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Collection of Blood Samples

Alter 3 and ] days admiriosration, Hhe rats were sacrifictd and Ulood samples wert Taden [pom eack
WQWWMCWWWMA,ﬂmW%mW@OMW
(1986). A quick dissction wis made on Hhe Woracic rgion To expore Hhe beant. The Lft vertricle
war pirced with 4 needle sppinge (25 gange) and llood obtained by slow arpiration. About lmls of
Wee Ulood oltained were placed in plain (non-bepariniped) Sml-sample bottles and Ut [or 2 bowrs
for proper lotling To occunr. Strum war eehractid [pom e dotted Ulood wiing 4 springe after e
Ulood was spum 41 3,0000e03/minm for 10 minutes.

Measurement of Alhaline Phosplatase (ALP)
This mearunement of haline phoybatase (ALP) was modified by King e 4l, (1951).

Principle: Pherol released by engymatic bydnolysia [prom (hemyliborpbate wnder defined conditions
of Time, tmperatine and pH - 41 estimated colorimetrically.

Tecknique

Test: 1l of buffer was mised with Al of plenglpborplate swbsrate in 4 et tube placed in water
tatl 41 3] °C for 3 misuten. 0.9md of strim wir added mized gatly and inculated [or eeactly 1S
miister, the reaction wan dtopped by sddition of 0.3mL of 0.SN sodivm bydnoside (N&OH).
Cortral: Inn 4 1est Tube Il subitrate was mised with 0.8ml of 0.SN sodivom Lydrogide, (ollowed by
0.1mdL of ser0m.

Standard: 11wl of buffer war mised with 0.Aml of phenel standard (Img/100ml) and 0.9mL of
0.SN sodivm bydroride.

Blask: 1.1mL of buffer, 1.0mL of water and 0.8mL of 0.SN sodivm buydroride war mixed. To all
tubes 1.2mL of 0.SN sodivm bicarkorate (NaHCO:) was added with 1md of Potassivm Fericyanide
solution -Ki(Fe(CN)), miving each tbe well after cach sddition. Tle sectrrive sdditions adjusted
e (H 10 deelop Hhe color. The 0.0 of reddisk ~brown colors of S10 sanemeter (nM), was read

Calerlation

Serm ablialine plospbatare (KingPrmitrong Units/100ml)
Reading o wrhmown - Reading o  comhrol X 100
Reading of slandird. - Readiong of Blank

Measunement of Aspartate Amisotranafirase (AST) asd Alanise Aminotrangprase (ALT)
Prisciple: The pyrwate produced by Dansamination by AT sacts with 2, G-dinitropbenglloydnagine
(DPNH) 1o gue 4 browsn-colored WW, wlidd i1 measntd in He colorimeten at S10nM. The
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Oraloscttate formed in e raction with AST decarborylates sportaneonsly to pypruwate wlich ia
WW@WW(RWMFM, 1457).

Calelations
I X €1/ Umol/min/L for AST
S-S

TTX 133/ molMamin/L for ALT
$S:

Where T = Test

TE=T¢41M

S=SD

SE=$,-DM
Measurement of Serum Protin Conctshrations
T&WWWWWMWW.
Painciple: Copric ioms in alhaline solution ract with pptide bords in proteinm producing violet
wWWw(mWhWWa{WMW
HM:TMIWWW&W%WWWW(%),WAMW(C’I, C2) and st
samples.  Seme Ulank 2t tubes were Libeled To comespond will each “tst tbe” Hat o SB, C1BY,
C2B2 ete. The &oléow«ug volumes were delivered W

RE ¢S @ (@ $B

Burette reagent (md) 10 SO0 SO0 -
Blank Burette neagent (ml) - - - S0 S0
Distilled water (uf) 100 -
Protein standard log/l (ul) - 100 - 100 -
Contrel or Test samples (ml) - - 100 - 100

fIWMWWMﬂ@WMW7OMMQ@MMWMMmMWBO
MMW,MMSL}OM. T&WMWMWM%WW#MWWMW
e Aifferant sbrorbances were measuntd.

HW#SMHM
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Principle: Allbumin binds with bromocresol geen (Beh) at pH 1.2 cansing 4 sight in abrorbance of
e yellow BCG duye. The Ulue-gpeen colowr [ormed s proportionsl 1o te concntration of allumin
presnt whn messnt photometrically bewenn S80 — €30mm with masimum abrorbance a1 62Ssm
mesned (Reinbold, 1953).

Procedunre

Pipette in tubes manked Blank Standard Test

Albunvin reagent 1000 4L 1000 4L 1000 4L
Distilled water 10 ul - -

Standard - 10 L

Sample - - 10 ut

Each sample war properly mieed, We arorbance of dandard and each sample read a1 €30mm

Measurement of Serm Globulin
Globulin concntration will le calelated as Hhe Afference between e Total plasms protein and
Globulin = Total plasma protein — Servm Albumin.,

Statistical Avalysis

Dats were analyped a1 mian + SEM, e dida were amalyped wiing 4 ome way svalysis of variamee
(ANOVA). Sigmificant values were processed with least vigpificant diffference (LSP). P value less Hhan
0.05 wis declined. as sigmificant datistically.

RESULTS

Comparison of Serim Total Prottins, Albumin and Globulin Corctrration

The servm total protein comenhrations in He control, attguin (AQ) and bloroguine (CQ)
admimiatnd poups were 9.53 4078, 1.09 +0.20 and 175 +0.3) ¢/dL respectivelyy on day 3.
Vibues in AQ gpoup were sigrificantly ($<0.0S) Lower compartd with control. Alse on day ], values
obtainmed in AQ group (670 0.06 ¢/AL) reductd sigrificantly (p<0.0S) compared with CQ (3.01
+0.26 ¢/dL) and control, figurt 1.

Ve srum slumin comernrations on day 3 Ad notl vary sigrificantly among He Afferent
eeperimental poups. Same wise on day ], figure 2.

On day 3, srum dlobulin concentration rduced vigrificantly (p<0.0S) in the AQ administered
gpoups compantd with control. Alre on day 1, AQ group bad sigpificant ($<0.0S) rduction in
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Lvels of serum globulin compartd 1o CQ grouwp and control. The control values were S.S8 +0.80 ¢/4L
arnd 4.4 +0.65 ¢/AL o0 doyr 3 annd ) respectivelyy, figune 3. Thert were o sigrificant diffferences in
e ratio of lbumin to flobulin among e Aifferent eeprimental poups botl a1 days 3 and ],
[igere b.

Comparison q Alsrine AMMW (ALT), Aspartate AMMW (AST) and Alhalise
Plospbatase (ALP) Concertration

On day 3 of e voperiment, o significant differnces were obrwed in e serum AST (IU/L)
conenhations of e diffrent egperimental poups. But on day ), vilues obtained [or CQ group
(22618 120.3€) were significantly (p<0.0S) licker compartd with control (16).7S +14.26;
#<0.05) snd AQ (170.07 £3).21; $<0.01) groups, figure S.

ALT concenhrations Aid not vany sigmificantly among e diffrat egperimental goups on both
dins 3 and ), [t € AP concntration recorded after 3 days of Teatmant Lid not Aiffer
. ,;; ze m ‘a;; z . ZZ . g“z%w7' ’E :;: z. were
deAQM%WWJKW,W?

AST/ALD ratio was sigpifficartly bigler in antequin group compartd with control and vigrificantly
(#<.0.05) Lower in chloroguine proup compartd with. amteguin.
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Figure 1: Comparison of total protein concentration between the
different control, artequin and chloroquine treated groups at days
3and 7.

Values are expressed as mean + SEM, n = 6

*p<0.05 vs control
b = p<0.01 vs atequin
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Figure 2: Comparison of albumin concentration between the
different control, artequin and chloroquine treated groups at days

3and?7.

Values are expressed as mean + SEM, n =6
No significant differences among groups
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Figure 3: Comparison of globulin concentration between the
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different control, artequin and chloroquine treated groups at days

3and?7.

Values are expressed as mean £+ SEM, n =6
*p<0.05 vs control
b = p<0.01 vs atequin
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Figure 4: Comparison of albumin to globulin ratio between the
different control, artequin and chloroquine treated groups at days
3and?7.

Values are expressed as mean £+ SEM, n =6
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Figure 5: Comparison of aspartate aminotransferase
concentrations between the different control, artequin and

chloroquine treated groups at days 3 and 7.

Values are expressed as mean + SEM, n =6

*p<0.05 vs control
b = p<0.01 vs atequin
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Figure 6: Comparison of alanine aminotrasnferase concentrations
between the different control, artequine and chloroquine treated
groups at days 3 and 7.

Values are expressed as mean £ SEM, n =6
No significant differences among groups
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Figure 7. Comparison of alkaline phosphatase concentration
between the different control, artequin and chloroquine treated
groups at days 3 and 7.

Values are expressed as mean £+ SEM, n=6
*p<0.05 vs control
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Figure 8: Comparison of the ratio of asparate aminotransferase to
alkaline phosphatase between the different control, artequin and
chloroquine treated groups at days 3 and 7.

Values are expressed as mean + SEM, n =6
**p<0.01 vs control
¢ = p<0.001 vs artequin
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DISCUSSION
T&WMWWWWMWWKWMWWWW
admirisration. Rats teated witl arteguin were alse obswed with devated ALP Levels affter ) doya
of Weatment bt notl 41 3 days. Prsviows reports lave 1 Wal, Tolal prolein concntration i
decrtared duning diambea, bemontag (Ulood Losws), burms, pregrancy, milimrition, rolonged
Aawation, cmboris of bver and cbronic infections Lle (chronic bypatitin or neplnitin). 1t Lo also
dlomendonepbnitis and bypogammaglobilivaemia, (Sembulingam and Sembulingam, 2006).

The decntase in 1otal protein and globulin lvels i ateguin administned group could be due To e
wegglive impact of Anteguin on Hhe Lver clls and Ulood parameters (L. Ye Tendency of Arteguin e
contt snamis). Rypots by Omoloddo of al, (2014) in Hein resanch sbowed decrtase in Tolal
protein concrhrations [ollowing eatment with Chloroguine and atewamate.

Admiristration of Prteguin and dloroguine id not impact adverely on Hhe srum empyme
conctrhritions aftr 3 days of admiristration. Bul after 1 days of admiristration, AST levels
nortand vgpilicantly in Clloroquine gproup and AP incrtased sigrificartly in Artequin group
compartd with covrol. The results indicate Wt administration of Clloroguine and Anteguin at Hhe
necommended Avrition of 3 days would not pertund Hhe bver ntegnily adversely, bt s prolonged
wdminishration may cant some damage 1o He Lver ctlly beading To inertane synthesis of e serom
ngymen.

MWWW%&WWWWWMW(WWM
WW,WMWM&MWM,WW&@MWWMWMWW

CONCLUSION

In concbusion, admirishration of Artequin and Chloroguine st Hein recommended durition (3
days) s latively safe. But wpon prolonged sdmiristration, Arteguin (and ot Clloroguine) could
prdispose Hhe body To Low srum proteins and devated ALP Levels, while both Arugs conld canse Liver
Al damage when Tadern beyond e recommendid durition of 3 daya.

Yo clal | 22



Intrrational Jowrnal of Medical Science and Applied Bioscionces
ISSN - 2545-S893(Paiat) 2SUS-STT) (Osline)
Volusne S, Number 2, Jume 2020
Lty L casinmediapulliobing.com

REFERENCES

Adjuik M., Babider A, Garmer P., Ollisne P., Taglor W., Wit N. 2004). Attenuate combinations
[or Vreatment of malaria: mita-amilysia. Lanced 363: 9-1).

Blart KM., Samia BM., Blatt SM., Wasssnsa KM. (200€). Efficacy and safety of an
artesmate/ mifloquine combination (arteguin) in e Deatmund of wncomplicated P.
floiparion walania n Kemga. East Afp Med /. 93(5): 236- 2442

Caralalle H. (2014). Emergency departmernt management of mosguitor-borme lhmers: Malaria,
dengue and west Nile vinwas. Esrergency Medicine Practice16(S).

Collins W.E., Jdfery GM. (2000). Plsmativm malaria: Paravite and Diseasn. Clipical
Microbiology Reviews20(4):.S19-592.

Cox F.E. (2010). Hwimy o e Ascovery of Y walaria pandnits and Hain vectons. Parasi? Vectors
3(1): S.

Gorgiley R., Hellgren U., Greerwood B., Menéndey C. (2014). Meloguine 14ty and toleralility in
phpbmey: 4 Wﬁl‘c LAenatinre ryeM; Milaric Journil13: S,

lwska D. C., Nwobedo E., Anyachic U. B., Eleje G. U., Aguk A. C., Oglusgen C. N. asd Ugwe P. .
(2020) SARS-CoV-2: Comrert Perspective on Contrel, Prevertion, and Therapentic Promise.
Sudin Jowrnal of Medical Seiences; 1S: 90 - 84.

King E. J. Albdul-Fadl MAM., Walker P.G. (1951). King-Prmitrong Ploypbate Edtimation by the
Determination of Llerated Phospbate. / Clin Patrol, U4(1): 8S-91.

Martinn RE., Marncletti RV., Cowan A.l, Howitt SM., Bror S., Kirk K. (2009). Chloroguine
Tramsport wia e Malaria Parasite's Chlloroguine Revistamct Trampporter. Science;
325(5948): 1680-1682. dei: 10.1126/ science 111566).

Nadjm B, Bebrews RH. (2012). Malaria: A wpdate [or phgricians. Infections Disease Clinics of
Nest, AW; 26(2): 2‘}3- 259.

Obuwada K. (1936). lmprovement of cardivc punclint im mice. Jidier Dadute; 35(3): 353-35S.

Omotoshe 0.0., Adebii MA., Oyegeni M.0. (2014). Comparative study of Hhe baematology and
s Lockemisny of He male wirdarn 26ty Duatd with cbleroguine and Prtesunate. V.
Pheys. Plarn Ad; W(8): Y13-419.

Plowe CV. (2005). Anti-malarial doug rvistance in Afpica: shategier or moniloring and
delerence. Curns. Tof. Microliol. hpmunal245: SS 1.

Renbold . G. (1953). Standard methods of limical demistry, (edited) by Remer M. Avidesnic

Rictman S., Frambel S. (1951). A colorimetric method fjor e Aetrmination of serum glutimic
oxilicttic and ftamic ppric Wamaminasr.fm J Clin Pathol28(1): S6-63.

Sembilingam K., Sembilingam P. (2012). Evsertials of Medical Plysiology (€“ed.). vaypee Brothers
Medical Publiskers Limited. ISBN: 918-8130618260.



Comparative Evabostion of e Elfect Two Asti-Maluria Drugs (Clloroguine and Artequin) om Some Seram
Biockemical Purametons in Reta

Wongmrickaralai C., Pickard AL Werridorfer WH., Meshaick SR (2002). Epideniology of drug-

ngistind malaria. lancet W Diz 2(4): 204-218.
Wonld Health Ongaigation Q016). Fact lect: World Malania Report, Gencua. Suityerland.




