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Articles and Statements

A Study of Antagonistic Relations of Microorganisms
to Some Phytopathogenic Bacteria

Magda D. Davitashvili 2", Lamara D. Zuroshvili 2, Gela S. Azikuri 2
aJakob Gogebashvili Telavi State University, Georgia

Abstract

The relation of tubercle (Rhizobium trifoli, Rhizobium arachis, Rhizobium meliloti,
Rhizobium phaseoli, Rhizobium lupini, Rhizobium leguminosarum) and rhizosphere
microorganisms of legumes to some phytopathogenic bacteria (Pseudomonas tumefaciens,
Corynebacterium  michiganense, Pectobacterium carotovora, Pectobacterium aroidea,
Xanthomonas vesicatoria, Pectobacterium phytophtorum, Xanthomonas campestris, Pseudomonas
syringae) has been studied. Tubercle bacteria were found to reveal strong antagonistic properties,
whereas rhizosphere microorganisms — medium.

Keywords: phytopathogenic bacteria, legume plants, antagonistic, rhizosphere, microflora.

1. BBegeHnue

B nociegHee BpeMs 60J1bIlIoe BHUMAaHUE YAEAIOT UCIIOJIb30BAHUI0 OMOJIOTHYECKUX METO/IOB
B O0pb0e Mo OoXpaHe pacTeHUH, KaK OJHO M3 MEePCHEKTUBHBIX CPEACTB. B CBA3HM ¢ 3THUM BeIyTCs
OOIIIMPHBIE MCCIIEJIOBAHUSA 110 U3YYEHHI0 aHTUOMOTUYECKHX CBOMCTB MHOTHX MHUKPOOPTAaHU3MOB
JUISI TOTO, YTOOBI 3TO MUCITOJIb30BAJIOCH MMPOTHUB (pUTONAaTOreHHbIX OakTepuil (Eropos, 1995).

ITo JaHHBIM MHOTHUX aBTOPOB YCTaHOBJIEHO, UTO (PUTOMATOTEHHbIE OAKTEPHH HE MOTYT JI0JITO
CylllecTBOBaTh B IIOYBE. JTO HapAZy C€O MHOTUMH ((QakKTopaMH Takke 0O0yCJIOBJIEHO
AHTAarOHUCTUYECKUM JielicTBHeM MUKpodJiopbl mouBkl (KperoBuu, 1994, JIOpOCHHCKUH, 1970,
Omnpenenurens 6akrepuil bepmxu, 1997).

[esnpio mcene0BaHUs SIBJISETCS YCTAaHOBJIEHNE HE3aBUCHMOCTH MUKPOOPTAaHU3MOB HApOCTa
u pusocdepsl 10 OTHOIIEHUIO K HEKOTOPBIM (PUTOIIATOTEHHBIM OaKTEPHSIM.

ITo nauusiM BoponkeBuua (Elsas, 2007) u3BecTHO, 4TO (PUTOMATOTEHHbIE OAKTEPHHU J0JITO
JKUBYT B pusocdepe pacTeHHsA U HUX KU3HECHOCOOHOCTh 0Oo0jiee aKTHUBHA. JTO OOYCJIOBJIEHO
B3aUMOCBA3BI0 (DUTONMATOTEHHBIX OaKTepuil 1 6akTepuil pu3ocdepsl.

B nmpeobpasoBannu aTMOC(EPHOTO a30Ta U YBEJTUUYEHUH OILIOIOTBOPEHHS ITOYBBI BAIKHYIO
poJib UrpaioT 60060BbIe pacTeHHsA. boOoBbIe pacTeHus (JIIOIEpHA, TOPOX, JIIOMUH, (Gacoyb) Kpome
BBICOKOTO COJiep:KaHHus Oejka, Cco/iep:KaT TakKyKe BHUTAMHUHBI; WX IIHUPOKO WCIOJJIb3YIOT B
ceBoobopore MHOTHX Kyabryp (KemmakoBa, MsaHUH, 2006). BbllleykazaHHble pacTEHUS
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WHOUIUPYIOTCS PAa3HBIMU 0aKTepUAIBHBIMU 3a00JIeBAaHUAMU, IIO3TOMY H3YUYeHHE B3aUMOCBA3U
MHUKDPOOPTaHU3MOB pusocdepsl, HapocTa Hu (QHUTONATOTEHHBIX OakTepuil Ba)KHO, KaK C
TEOPEeTUYECKOH, TaK U C IPAKTUUECKOU TOUKH 3PEHU.

2. MaTepuaJbl 1 METObI

OObekTOM HcCcaefoBaHUA ObUIM B3ATH 0000OBbIE pacTeHUs — JIIOLEpPHA, TOPOX, JIIOIHH,
dacosp. B dase nBeteHus u3 ux HapocTa OB BBIJIEJIEHBI OAaKTEPUU MO MeToAy V3pausbckoro,
KOTOpBIe OBLIIM TPOBEPEHBI HAa 0Opa3oBaHue HapocTa (Kotispos, 2008).

Jlnsi ycTaHOBJIEHUsT BUZOB OakTepwlli, BBIJIEJIECHHBIX W3 HAPOCTa, ObBUIM H3y4YEHBl UX
MOp@OJIOTHYECKHEe, KYyJIbTYpaJbHble M OMOXUMUUYECKHE CBOWcTBa. U3 pusochepbl 6000BBIX
pacTeHUil MUKPOOPTaHU3MbI BbIZIEAIN 10 MeToxy Bepésosoil (I'yceB, MuneeBa, 2010; Eropos,
1965).

JI1s1 uceieioOBaHMSA UCIIOIb30BAJI HEKOTOPhIe (DUTOMATOTeHHbIE OaKTEPHH, IIOJIyYEHHbBIE U3
MHKPOOHOJIOTUYECKOH J1abopaTOpUM WHCTUTYTa B3allUThl pacreHuid umenu JI. Kapuaesw,
KOTOpBIE BBI3BIBAIOT pas3HbIE CEJIbCKOXO3sUCTBEHHBbIE 3abosieBaHusA: Pseudomonas tumefaciens
(47) — GakrepuanpHbI pak BuHOTrpaza, Corynebacterium michiganense — GakTepuaJIbHBINA paK
ToMmaroB, Pectobacterium carotovora (54) um Pectobacterium aroidea (137) — CIHU3HCTOCTD
Karmyctbl, Xanthomonas vesicatoria (25) — 6akTepraabHas MATHUCTOCTh TOMATOB, Pectobacterium
phytophtorum (997) — uépHas HoKKa KapTtodesst, Xanthomonas campestris (277) — COCYAUCTBIN
OakTepno3 kamyctbl U Pseudomonas syringa — TATHHUCTOCTb JINCTbEB U IUIOAOB (PYKTOBBIX
ZepeBbeB (SI0JIOHS-TPYIA), a TAKXKE HEKOTOphble OaKTepHaIbHbIE MITaMMBbI HapocToB Rhizobium
trifoli (115), Rhizobium arachis (870).

AHTaroHUCTHYECKHE CBOMCTBA HAPOCTOB M HEKOTOPBHIX MHUKPOOPTAaHHU3MOB pH30c(ephl MbI
yCTaHABJIUBAIN OMOJIOTUYECKUM ITyTEM — METOJIOM O0JI0KHpOoBKYU (BopoHBKEBHY, 1974).

AHTaroHHUCTHYECKOE JleicTBHE OaKTEPHUH HApOCTa W MHUKPOOPTaHU3MOB pHU30chephl B
OTHOIIIEHUU (PUTOTIATOTEHHBIX OAKTEPUU MBI YUUTHIBAIM HA TPETUH, MATHIN, CEIbMOU U JIECATHIHA
JTHH.

3.Pe3ysabpTaThl M 00CY:KAEHUE

B pesysnbpraTe NmpoBeE€HHOU PabOThl OBLIO YCTAHOBJIEHO, YTO OAaKTepUH, BblieJI€HHbIE U3
HapOCTOB JIIOLIEPHBI, TOPOXa, JIIOIHUHA, (acoIH, CBOUMH MOP(OIOTHYECKUMU, KYJIbTYPaJIbHBIMU U
OMOXMMHWYECKUMH CBOMCTBAMHU WPUHAJJIE}KAT CJAEAYIOIIUM BHZAM: U3 JIONepHbl Rhizobium
meliloti (Dangeard), us ¢acosit — Rhizobium phaseoli (Dangeard), uz smonuua — Rhizobium lupini
(Schroeter), a wu3 ropoxa - Rhizobium Ileguminosarum (Frank). Beuto wusydeHo wux
AHTarOHUCTUYECKOE JIEUCTBHE B OTHOIIEHHWU (UTONMATOTEHHBIX Oakrtepuii Xanthomonas
campestris (277), Pectobacterium aroidea (137), Pseudomonas syringae, Corynebacterium
michiganense, Pseudomonas tumefaciens (47), Xanthomonas vesicatoria (25), Pectobacterium
carotovora (54), Pectobacterium phytophtorum (997) (cm. Tabuiy 1).

Tabauna 1. AHTarTOHUCTUYECKOe JieficTBUe OaKTepuil HapocTa Ha (puTonaToreHHble OaKTepUU

duronaroreHHble OaKTEPUU
£~ 2 o E 0 0 v ™ E g 0
RN 5 9 I S @ S S o 35 S
No | bakrepuu HapocTa | ‘€ S g B> S g s -2 £ | B P S o
5~ 5 9 5 3.9 S 5 SR SRS SHS]
= S & = S M N = SN
S g g N £ N ED
S 3 SEY 89 S o O N S< g s
S Q ) o 8 D SN« 9 & a Q -E S g, o Q.5
ESpast < IR SIES T Y = 2 =S S '8 T
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1 | Rhizobium meliloti — - — - - — — _
Rhizobium phaseoli - - - - — — — _
3 | Rhizobium arachis - - + - +++ + — _
(870)
4 | Rhizobium trifoli - - + - - - — _
(115)
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5 | Rhizobium +++ - - - - +++ - —
leguminosarum
6 | Rhizobium lupini - - + — - + — _

Bakrepuu Hapocta 1) Rhizobium arachis (870), Rhizobium leguminosarum (Frank)
MIPOSIBJISIOT CUJIbHBIE aHTAaTOHUCTHYECKHE CBOMCTBA B OTHOIIEHUH Pectobacterium aroidea (137),
Xanthomonas vesicatoria (25) ©s Xanthomonas campestris (277), a Rhizobium trifoli (115),
Rhizobium lupini (Schroeter), Rhizobium arachis (870) nposiBisiOT cyiabble aHTarOHUCTUYECKUE
cBoiictBa B oTHomeHun Pectobacterium carotovora (54), Xanthomonas vesicatoria (25).
OcobGeHHO CHIbHBIE AHTATOHUCTHYECKHE CBOMCTBA MPOSABJIAIOTCS Ha MATHIN-CeIbMOK /I€Hb.

AHTaroHUCTHYECKHE CBOMCTBA IITAMMOB 4, 7, 10, 12 U 17 0GakTepwil BBIJIEJIEHHBIX W3
pusocdepsl JIONEPHBI, TOPOXa, JIIOMKWHA, (Hacoau ObLIM U3yUYeHbl B OTHOIIEHUH BBIIIEYKa3aHHBIX
¢uromatoreHHbIx OakTepuit (cM. Tabmuiry 2).

Tabaunma 2. AHTarOHHUCTHUYECKOe JelcTBHe OaKTepwii, BBIJIEJIEHHBIX U3 pusdocdepbl 6000BBIX
pacTeHu# Ha GUTOIIATOTeHHBbIE OAKTEPUU

®duTonaToreHHble 6aKTEPUN

Howmepa mrammoB g é § g o . 9 D E g "
BBIJIEJIEHHBIX U3 § E’ £ § L) s 5 gel’ g g g g
pusochepsI o S S SIS g B~ | E8 LESR g S
Sz (2% S5 |58 55 |gE% | 5:
s =5 S 3 =T S— | £ 8 S 2 |8 E
23 52 ISR s £ .3 I3 S

S5 |85 |8E |£8 |[2% |3F <

A S g A 8 3 A A

4 + - ++ — — + -
7 — + — — — +
10 - - - + — + —
12 + — ++ — — — +
17 — — - + + - -

BbIsIB/IEHO, UTO INTAMM 4 W 12 TPOSBJISIOT CPEJIHHE AHTATOHUCTUYECKHU CBOMCTBA B
OTHOINIEHWU (pUTONMAaTOreHHbIX OakTepuii Pectobacterium carotovora (54), a ciabble
aHTarOHUCTUYECKHE CBOMCTBA B oTHoleHUH Pectobacterium aroidea (137). OcTaysbHbIE IIITAMMBI
POABJIAIOT c/1abble AaHTAaTOHHUCTHYECKHE CBOMCTBA B OTHOIIEHWH BCEX BMECTE B3ATHIX 1A
HCIIBITAHUS (UTOIIATOTEHHBIX OAKTEPHI.

B Tabswumax 1, 2 aHTarOHUCTHYECKHE CBOMCTBA Oakrepuil pusocdepbl HapocTa ObLIN
PacCMOTPEHBI COTJIACHO BEJTUYMHE BO3HHUKIIIHNX 30H, KOTOPAsd U3MEPSIETCS B MM; «+» ITOKa3bIBAaeT
ciabble aHTarOHUCTUYECKHE CBOMCTBA, «++» IIOKA3bIBAET CPETHUE aHTaTOHUCTUYECKHE CBOMCTBA,
a «+++» CHJIbHBIE AHTATOHHCTHYECKHE CBOMCTBA; «—» IIOKAa3bIBAE€T, UTO AHTAlOHMCTHUYECKHE
CBOMICTBA He MPOABJIAIOTCA.

Takum o6pa3oM, OBLIO yCTAHOBJIEHO, UTO M3 HAPOCTOB OOOOBBIX pPACTEHHH BBIZAEIEHBI
cnenytomue Oaxkrepun: Rhizobium meliloti (Dangeard), Rhizobium phaseoli (Dangeard),
Rhizobium lupini (Schroeter), Rhizobium leguminosarum (Frank). Okasasoch, 4TO CHJIbHBIE
AHTarOHUCTUYECKHE CBOMCTBA B OTHOIIEHHH HEKOTOPBIX (PUTOMATOTEHHBIX OAKTEPHUI MPOSBIAIOT
OakTepyH HAPOCTOB, a CPeIHIE — HEKOTOPbIe OakTepUu pru3ochephl.
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HN3yyeHne aHTAarOHUCTUYECKOT0 OTHOUIEHUA MUKPOOPIraHU3MOB
K HEKOTOPBIM (hUTONATOT€HHBIM OaKTEepPUAM

Marma JlasugoBHa JlaputamBuiim 2, Jlamapa JlaBuoBHa 3ypOIIBUIIH 2,
I'ena MlotaeBu4 A3uKypH 2

aTelaBCKUIl TOCyAapPCTBEHHBIM yHUBepcuTeT uMeHH fkoba ['orebamBuiiu, I'py3us
AHHOTanuA. BpUI0 U3ydyeHO OTHOIIEHHWE KayOeHbKOBBIX (Rhizobium trifoli, Rhizobium

arachis, Rhizobium meliloti, Rhizobium phaseoli, Rhizobium lupini, Rhizobium
leguminosarum) u pusocepHbBIXx MHKPOOPTaHU3MOB OOOOBBIX pACTEHHH K HEKOTOPHIM
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duromarorenapiMm GaktepusMm (Pseudomonas tumefaciens, Corynebacterium michiganense,
Pectobacterium  carotovora,  Pectobacterium  aroidea, Xanthomonas  vesicatoria,
Pectobacterium  phytophtorum, Xanthomonas campestris, Pseudomonas syringae).
YcTaHOBJIEHO, YTO KJIyOeHbKOBBIEe OAKTepUH MPOABJISAIOT CHJIbHBIE AHTATOHUCTUYECKUEe CBOMCTBA,
a pusocdepHble MUKPOOPTAaHU3MBI — CPEHUE.

KaroueBble ciioBa: ¢puronaToreHHble OakTepu, 6000BbIE paCTeHUsI, AHTATOHUCTUYECKH,
pusocdepa, MmukpodJiopa.
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Evaluation of the Antiplasmodial Activity of Diethyl Ether Leaf Extract
of Eucalyptus Camaldulensis in Experimental Mice

Ishaya Yohanna Longdet 2, Mankilik M. Mary #, Offikwu Onyowo Maria 2,
Idoko Edward David 2"

aUniversity of Jos, Plateau State, Nigeria

Abstract

The main aim of this research was to study the in vivo antiplasmodial activity of diethyl ether
fraction of Eucalyptus camaldulensis leaf on malaria infection in experimental albino mice. The
dried leaves were pounded into its powdered form with the aid of mortar and pestle. The plant leaf
was extracted with Diethyl ether, yielded 4.03 g extract and the extract was screened for
antiplasmodial activity. Mice infected with Plasmodium berghei were administered
intraperitoneally doses ranging from 100-300 mg/kg body weight/day of the extract for 10
consecutive days. The positive control group was treated with 25 mg/kg of chloroquine. The diethyl
ether extracts of Eucalyptus camaldulensis leaf shows suppressive activities on Plasmodium
berghei in the animals treated. The group treated with standard drug (chloroquine) and the normal
control group (uninfected untreated) survived beyond the experimental period, although the
clearance time was faster for the standard drug. Changes in behavior and bodyweight were
observed, this could be as a result of loss of appetite in the treated animal. Phytochemical screening
revealed the presence of 6 phytochemicals including cardiac glycosides. The packed cell volume of
the groups treated with diethyl ether extract of Eucalyptus camaldulensis decreased significantly
as compared with both the positive and negative control groups while there is a slight increase in
the normal control groups. From the result obtained, we can conclude that the diethyl ether leaf
extract of Eucalyptus camaldulensis at 100 mg/kg, 200 mg/kg and 300 mg/kg body weight of mice
reduced parasitemia level. So diethyl ether fraction of Eucalyptus camaldulensis was effective in
the therapeutic management of malaria parasite.

Keywords: Plasmodium berghei, Eucalyptus camaldulensis, diethyl ether, packed cell
volume, parasitemial load, phytochemicals.

1. Introduction

Plasmodium falciparum, the pathogen most widespread human malaria, is becoming
increasingly resistant to antimalarial drugs deal. This requires extra effort and continuous search
for new drugs, especially with new modes of action (Muregi et al., 2003). In Sub-Saharan Africa,
the proportion of patients utilizing antimalarial treatments outside the official circuit varies from
12 to 80 % (Bloland et al., 2000). Ethno medical and ethnobotanical studies now recognized to be
the most viable methods of identifying new medicinal plants (Igoli et al., 2005). The use of
medicinal plants plays an important role in daily health care in most rural area. Among some
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ethnic groups of Southern Cameroon like Pygmées-Baka, local medicine remains more popular
than western medicine (Titanji et al., 2008). Traditional plants may supplement and/or even
replace effective drug manufacturers, often inaccessible, for the treatment of malaria. Herbal
medicine remains one of the common forms of therapy available for people worldwide.

Eucalyptus camaldulensis extract has many properties such as anti-oxidant, anti-blood
proliferation, anti-cancer, anti-inflammatory, and anti-mold, painkiller anti-parasitic, anti-
microbial, repellent and anti-virus properties.

Malaria life cycle involves two hosts and varies according to the type of plasmodium parasite
that is causing the infection. There are slight variations in the life cycle of the plasmodium.

Therefore, aim of this research was to evaluate the in vivo antiplasmodial activity of diethyl
ether extract of Eucalyptus camaldulensis leaf on malaria infection in experimental albino mice.

2. Materials and methods

Equipments

Conical flask, Bauchner funnel-flask, Filter paper, Cotton wool, Vacuum pump, Beakers,
Evaporating dish, Mortar and pestle.

Reagents/Chemicals

Diethyl ether, Sulfuric acid, Chloroform, Benedict reagents, Hydrochloric acid, Meyer’s
reagent, Picric acid solution, Sodium hydroxide, Dragendorff’s reagent, Ferric chloride reagent,
Acetic anhydride, Water, Ammonia solution, Molisch reagent.

Materials for Infection of Experimental Mice

Methanol, Cotton wool, Normal saline, Razor blade, Butterfly needle, 2 ml syringe, Beaker,
Slides, Giemsa stain, Microscope, Hematocrit centrifuge.

Preparation of Plant Material

The plant was collected from the University of Jos staff quarter. A freshly collected leaves of
Eucalyptus camaldulensis was air dried at room temperature and the dried leaves were then
pounded into its powdered form with the aid of mortar and pestle. Hundred grams of the plant
leaves powder was weighed using a weighing balance into a 500 ml conical flask and was
constituted with 300 ml absolute diethyl ether and was left to stand for 48 hours and properly
mixed for thour. The content was filtered using a Whattman filter paper placed on a Buchner
funnel-flask using a vacuum pump. The residue was rinsed several times and then filtered using
fresh diethyl ether to attain some level of exhaustive extraction. The filtrate was air-dried using an
evaporating dish. The dried extract was harvested and stored in air-tight container for subsequent
phytochemical analysis and anti-plasmodia assay in experimental mice.

Preparation of Stock Solution

The stock solution was prepared just before use by dissolving the diethyl ether extract in 10%
Dimethylsulfoxide (DMSO).

Preparation of Experimental Animal

Albino mice were obtained from the animal house, University of Jos with an ethical
clearance. They were feed with a standard animal feed and cared for, for about three weeks before
the infection in other to get a good weight. The experimental mice were separated into six groups
with three mice in each group and labeled differently base on the difference in body weight. Highly
infected bloods observed under the microscope were obtained from the tail of an infected rat. The
body weight of each mouse was taken using a weighing balance before inoculation of parasite.
About 3mls of blood from the infected mice was collected in a beaker and mixed with 0.2 ml of
normal saline. The blood was injected into the experimental albino mice intraperitoneally. The
infectious Plasmodium berghei parasite with a strain NK65 was obtained from malaria research
institute, Ibadan. The uninfected mice were inoculated intraperitoneally with 0.5ml parasite
suspension.

Experimental Design

The 18 mice were grouped into six (6) groups. Three treatment groups and three control
groups (Positive, negative and normal control group). Each group has three mice.

The three treatments groups and the negative and positive control groups were infected with
Plasmodium berghei parasite. The treatment groups were treated with 100 mg/kg, 200 mg/kg and
300 mg/kg body weight of extracts. While the negative groups were left untreated.
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Group A with 3 mice were infected and treated with 100 mg/kg of the extract per body weight
per day.

Group B with 3 mice were infected and treated with 200 mg/kg of the extract per body weight
per day.

Group C with 3 mice were also infected and treated with 300 mg/kg of the extract per body
weight per day.

Group D (Positive control) with 3 mice were infected and treated with 25 mg/kg of standard
drug (chloroquine) per day.

Group E (Negative control) with 3 mice were infected and untreated.

Group F (Normal control) with 3 mice were uninfected and untreated.

Inoculation of Parasite into Experimental Mice

The animals were inoculated using the method described by (Mann et al., 2011). Infected
mice were sacrificed and the blood sample was diluted with 0.2ml of normal saline, and the
mixture was injected into the healthy mice intraperitoneally.

Administration of Plant Extract and Standard Drug (Chloroquine)

The mice that were infected with Plasmodium berghei were treated with diethyl ether extract
of eucalyptus camaldulensis leaf intrapertoneally. And chloroquine was administered to the
positive control group after 48 hours of inoculation daily for 10 days. The body weight of each
mouse was taken using a weighing balance after administration.

Parasitemia Determination

Parasitemia was monitored by preparing a thin blood film. Two drops of blood collected from
the tail of the mice were placed on one end of a labeled clean slide, then the edge of another slide is
put in contact with the drop and the drop is allowed to bank evenly behind the speeded. Then the
pusher slide is used to push the drop in smooth quick molten. The smear covers about half of the
slide and air dry under a shade and dust free area. The film is then fixed with methanol for
2minutes and air dry, after then the fixed film is stained with giemsa stain and washed with clean
water after about 10minutes. The number of parasites is then determined microscopically under
x100 magnification with a drop of immersion oil placed at the tail end of the slide.

Packed Cell Volume (PCV) Determination

To determine the percentage of packed cell volume of blood sample, the blood sample is
collected from the mice into an E.D.T.A container containing an anti-coagulant and a capillary tube
were filled to two third with well mixed blood and one end of the tubes were sealed with plasticine.
After that the filled blood was placed in the microhaematocrit centrifuge and spun at 12000 g for
sminutes and the spun tube is placed on a designed hematocrit reader and the PCV was read as
percentage.

Packed cell volume (PCV) is the percentage of red blood cells in a circulating blood, when a
known volume of blood is centrifuged at a constant speed for a constant time. A decreased in PCV
generally means red blood cells loss from any variety of reasons like cell destruction, blood loss,
and failure of bone marrow production. While an increased in PCV generally means dehydration or
an abnormal increase in red blood cell production.

Phytochemical Analysis of the Plant Extract

Diethyl ether extract of Eucalyptus camaldulensis leaf was subjected to phytochemical
screening to check for the presence or absence of plant secondary metabolites such as: Saponins,
tannins, alkaloids, flavonoids, steroids and terpenes, cardiac glycosides, balsam, carbohydrates,
phenols and resins according to the method of Trease and Evans, (1996) with slight modification.

Test for alkaloids

To 2 mls of extract, few drops of dragendorf’s reagent were added to give orange colorations
which indicated the presence of alkaloids.

Test for flavonoids

To 2 mls of the extract, few drops of 5 % lead acetate were added to give a cream light color
which indicated the presence of flavonoids.
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Test for tannins

To 2 mls of the extract, few drops of 10 % ferric chloride were added to give a deep bluish or
greenish color which indicated the presence of tannins.

Test for Saponins

To 1ml of the extract, 4 mls of distilled water was added and shaken vigorously. Formation of
froth indicated the presence of Saponins.

Test for terpens and steroids

To 1ml of the extract, 2mls of concentrated Sulphuric acid was added along-side of the test
tube. Formation of reddish brown ring at the interphase indicated the presence of terpens and
steroids.

Test for cardiac glycosides (Salkowski’s test)

2 mls of the extract was dissolved in 2mls of chloroform and Sulphuric acid was carefully
added to form a lower layer. A reddish brown color at the interphase indicated the presence of
cardiac glycosides.

General test for balsam

3 drops of alcoholic ferric chloride were added to 2 mls of the extract. A dark green color
formation indicated the presence of balsam.

Test for carbohydrates

5 drops of the extract were added to 2.0 mls of Benedict’s reagent, placed on a hot plate for
5 minutes and was observed for the formation of brick red precipitation which indicated the
presence of carbohydrates.

Test for phenol

To 2 mls of the extract, 2 mls of ferric chloride was added and observed for the formation of a
deep bluish-green coloration which indicated the presence of phenol.

Test for resins

To 2 ml of the extract, 2 mls of acetic anhydride was added and drops of concentrated
Sulphuric acid were added to observe for a violet color which indicated the presence of resins.

3. Results and discussion

Percentage Yield and Phytochemical Screening

The percentage yield of the Diethyl ether leaf extract of Eucalyptus camaldulensis was
calculated to be 4.03 % and the result was given in Tables 1, 2 show the results obtained from the
phytochemical screening of the Diethyl ether extract of powdered leaf of Eucalyptus camaldulensis
and alkaloids, tannins, terpenes and steroids, balsam, resins, and cardiac glycosides were present.

Parasitaemia Count

Effect of Diethyl ether leaf extract of Eucalyptus camaldulensis on parasitaemia level of
Plasmodium berghei infected experimental mice were shown in Figure 1. Generally, compared to
the negative control group all treatment groups had lower parasitaemia. Conversely the positive
group which was treated with 25 mg/kg of chloroquine had much lower parasitaemia compared to
the other groups (the treatment groups and the negative control group which was infected and
untreated). Over the experimental period the level of parasitaemia was in a constant increase in
negative control group and a constant decrease in positive control group. Among the treatment
groups there was more suppressive effect of the plant extract on the parasitaemia level, treated
with 200 mg/kg body weight.

Packed Cell Volume

Effects of Diethyl ether leaf extract of Eucalyptus camaldulensis on packed cell volume of
Plasmodium berghei infected experimental mice were shown in Figure 2. The packed cell volume
of the groups treated with 100 mg/kg, 200 mg/kg, 300 mg/kg extracts, 25 mg/kg chloroquine and
the group infected but untreated decreased by 19 %, 22 %, 18 %, 4 % and 12 % respectively.
Whereas the group uninfected and untreated increased by 1 %.
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Table 1. Percentage yield of the diethyl ether leaf extract of Eucalyptus camaldulensis

Eucalyptus camaldulensis W e 1 g h t ( g )
L e a f e x t r a ¢ t 1 0 0 . 0 0
Diethyl ether extracts 4 . o) 3
Extract yield (%w/w) 4 . o) 3

Table 2. Phytochemical constituent of the diethyl ether extract of Eucalytus camaldulensis leaf

M E T A B O L I T E R E S U L T
A 1 k a 1 0 i d +
F 1 a v o n o 1 d s -
T a n n 1 n S +
S a p o} n i n S -
Terpenes and steroids +
Cardiac glycosides +
B a 1 S a m +
C ar b o h y dr a t e -
P h e n o) 1 -
R e S 1 n S +
KEY
- = absent
+ = present

30
o 25 =—4—100mg/kg of
S E.camaldulensis
o
g 50 - ——200mg/kg of
= E.camaldulensis
a
S 15 | == 300mg/kg of .
p E.camaldulensis
I
%" —=—25mg/kg of

10 chloroquine

=—=infected untreated
5 -
=@ uninfected untreated
0 -

0 1 2 3 4 5 6 7 8 9 10 14 20

Days

Fig. 1. Average mean parasitaemia count from day one of administration
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Fig. 2. The packed cell volume (PCV) of mice before inoculation of Plasmodium berghei
and after administration

Differences in Body Weight

Effects of Diethyl ether leaf extract of Eucalyptus camaldulensis on the body weight of white
albino mice infected with Plasmodium berghei were shown in Figure 3. The body weight of the
groups treated with 100 mg/kg, 200 mg/kg, 300 mg/kg extract, 25 mg/kg chloroquine and the
group infected but untreated reduced by 1.47 g, 4.16 g, 1.16 g, 2.12 g and 1.2 g respectively whereas,
the group uninfected and untreated increased by 5.2 g.

Survival Time

The death rates of the experimental albino mice were monitored daily after the inoculation
of Plasmodium berghei as shown in Table 3. The groups treated with 100 mg/kg, 200 mg/kg,
300 mg/kg and the group infected but untreated died on day 17, 25, 25 and 14 respectively

whereas, the groups treated with 25 mg/kg chloroquine and uninfected and untreated group
lived beyond the experimental period.

35 4
30 -

1l

100mg/kg 200mg/kg 300mg/kg 25mg/kg CQ Infected Uninfected
extract extract extract untreated untreated

]
wu
1

_oN
v o
| |

re (day 0)

Weight (g)

r (day 10)

=
wu o
| |

Fig. 3. Average mean weight of mice before inoculation of parasite and after administration
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Table 3. Survival rate of experimental mice

G R 0] U P S DAYS OF SURVIVAL POST-INFECTION
A (1oomg/kg extract) 1 7
B (20o0mg/kg extract) 2 5
C (g3oomg/kg extract) 2 5

D (25 m g/ k g C Q ) Wascured and Survived all through experimental period

E (Infected Untreated) 1 4

F (Uninfected untreated) Survived all through experimental period

4. Conclusion

The percentage yield of the Diethyl ether leaf extract of Eucalyptus camaldulensis was
calculated to be 4.03 % and the phytochemical screening of the Diethyl ether extract of powdered
leaf of Eucalyptus camaldulensis are alkaloids, tannins, terpenes and steroids, balsam, resins, and
cardiac glycosides. The body weight of the groups treated with 100 mg/kg, 200 mg/kg, 300 mg/kg
extract, 25 mg/kg chloroquine and the group infected but untreated reduced by 1.47 g, 4.16 g,
1.16 g, 2.12 g and 1.2 g respectively whereas, the group uninfected and untreated increased by 5.2 g.
The groups treated with 100 mg/kg, 200 mg/kg, 300 mg/kg and the group infected but untreated
died on day 17, 25, 25 and 14 respectively whereas, the groups treated with 25 mg/kg chloroquine
and uninfected and untreated lived beyond the experimental period.

The phytochemical screening of the crude diethyl ether leaf extract of Eucalyptus
camaldulensis showed that the leaf contains useful phytochemicals which contributed to its anti-
plasmodial activities in experimental mice. At the different concentrations of the diethyl ether
extract dosage, the leaf of Eucalyptus camaldulensis showed varying degrees of treatment of the
malaria parasite. Therefore, this shows that Eucalyptus camaldulensis has both curative and
suppressive activities since at 200 mg/kg concentrations, the parasite load was seen to reduce and
at 100 mg/kg and 300 mg/kg concentrations, the parasite was seen to also reduce but not as the
former. Indicating that if treatment period is extended and a higher dosage concentration is
administered, the parasite will be cleared completely. Plasmodium berghei was used in the
prediction of treatment outcome and hence it was an appropriate parasite for this study (Dikasso et
al., 2006).

Anemia, body weight loss and body temperature reduction are the general features of malaria
infected mice (Langhorne et al., 2002). So an ideal antimalarial ag ents obtained from plants are
expected to prevent body weight loss in infected mice (Bantie et al., 2014). This research study
present that the weight of the 200 mg/kg of the diethyl ether leaf extract of Eucalyptus
camaldulensis significantly reduced with decrease in parasitaemia level when compared with the
weight of the 100 mg/kg, 300 mg/kg and the group infected but untreated. While there is a
significant increase in the weight of the group uninfected and untreated whereas, there is a
decrease in the weight of the group treated with 25 mg/kg chloroquine.
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Abstract

A study was carried out to identify a new structural fragment of coumarins from moldy clover
(CMC) and to study the anticoagulant and toxicological characteristics.

The quantitative and qualitative composition of the coumarin mixture was studied using
spectrophotometry, fluorescence analysis and high-performance liquid chromatography.
Coumarins and coumarinic acids were identified by absorption spectra and retention time in
comparison with standard samples. The specificity of the method of direct spectrophotometry was
assessed from the absorption spectra of clover grass extracts, the standard solution of coumarin
solutions of model coumarin mixtures. The general orientation of the change in the clotting process
under the action of drugs was judged by the records of a thromboelastogram performed on a
thromboelastography (Tromb-2).

The obtained fluorescence spectra as a function of the concentration of the extract showed a
linear dependence of their intensity on the concentration, which made it possible to estimate the
quantitative content of coumarins in CMC. The results show that the CMC really refers to the
anticoagulants of indirect action, since the maximum CMC effect is manifested after 24 hours and
is associated with a decrease in the content of procoagulants. By the effectiveness CMC is similar to
the drug curantyl.

Keywords: coumarins, anticoagulants of indirect action, thromboelastography.

1. Introduction

One of the characteristic pharmacological properties of coumarin derivatives is the
anticoagulant effect, the mechanism of which is to stop the normal formation of clotting factors-
coagulation, which disrupt the synthesis in the liver of clotting factors-prothrombin and
proconvertin, suppressing vitamin K-dependent synthesis of biologically active forms of calcium-
dependent clotting factors blood II, VII, IX and X, as well as proteins C, S and Z in the liver
(Shakhmatova et al., 2014).

At present, the number of isolated natural coumarins significantly exceeds 200 compounds
that are found in both the free state and in the form of glycosides (Fedoseeva et al., 2013;
Maksyutina et al., 1985). Structural fragments of coumarins have an anticoagulant effect.
For example, dicumarol (3,3-methylene-bis-4-oxicoumarin) interferes with blood clotting and
causes painful bleeding in cattle caused by consumption of sweet clover (Knunyants, 1990). It was
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found that when feeding laboratory rats and mice with bait containing the extract of the moldy
clover Trifolieae (EMC), depending on the dose, it caused severe bleeding in the animals for 5-8
days, which served as the basis for obtaining and studying its anticoagulant and toxicological
characteristics.

The purpose of this work was to isolate a new structural fragment of coumarins from a moldy
clover and study its anticoagulant and toxicological characteristics.

2. Materials and methods

To obtain the extract, clover specimens of the Trifolieae species were harvested at the time of
flowering. Moldy clover was obtained leaving it in a cellophane bag in a dark place for 10 days.
After the mold was formed, the moldy clover was crushed to a particle size of not more than 2 mm
and subjected to extraction at a raw material / extractant ratio of 1: 100. The most complete
extraction of coumarins (in free form and in the form of glycosides) was achieved when 45- 96 %
ethyl alcohol was used both in the cold and during heating. At the same time, the yield of extractive
substances was 32-36 % of the initial mass of the moldy clover.

To purify the amount of coumarins from the concomitant substances, the thick extract
obtained after distillation of the extractant was treated with chloroform and a mixture of
coumarins was recovered. After concentrating the extract, a mixture of coumarins in a crystalline
state was obtained.

The quantitative and qualitative composition of the coumarin mixture was studied using
spectrophotometry, fluorescence analysis and high-performance liquid chromatography, as
described in (Sheluto et al., 2003).

Coumarins and coumarinic acids were identified by absorption spectra and retention time in
comparison with standard samples. O-coumaric acid (Sigma, Cat.N9. I2, 280-9), coumarin (Sigma,
Cat.N2.4261), scopolite (Sigma, Cat.N2. S2500), umbelliferon (PhytoLab, Cat.N2. 80098).

Based on the results of the research, the optimum conditions for preparation samples for the
quantitative determination of coumarins in raw materials were determined.

The specificity of the method of direct spectrophotometry was assessed from the absorption
spectra of clover grass extracts, the standard solution of coumarin solutions of model coumarin
mixtures. The spectra were recorded on a spectrophotometer "SPEKOL 1300"

The experiments were carried out on 24 rats of males, females weighing 170.0 + 15 g for 6 in
each group. The study of the process of blood coagulation was carried out in dynamics after
24 hours and after 5 and 8 days from the moment of a single oral administration of the preparation
"CMC" in doses of 0.04 and 0.06 mg/kg and curantyl in a dose of 50 mg/kg. Animal control group
received distilled water orally in an equivalent volume.

To investigate the coagulation activity of the drugs, citrate plasma, taken from the blood of a
rat prepared on sodium citrate 3.5 %, was used in a ratio of 1:9.

The general orientation of the change in the clotting process under the action of drugs was
judged by the records of a thromboelastogram performed on a thromboelastography (Tromb-2)
(Charnaya et al., 2010). The thromboelastogram included the following;:

3. Results and discussion

Using spectrophotometry methods, it was found that in the UV spectra of the coumarin
mixture, two characteristic maxima are observed for high-intensity dicoumarins in the range
220-380 nm, the first of which is of an oscillatory nature, and the second corresponds to the p-tt
conjugation of the benzene ring (Figure 1).

Fluorescence analysis of the extract (a mixture of coumarins) showed that with a saturated
bromine solution in an alkaline medium it was possible to identify them on the basis of equal
excitation maxima (380 nm) and emission (480 nm) (Khabarov et al.,1980).
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Fig. 1. Spectrophotometric readings of CMC and coumarin Electronic absorption
spectrum of coumarin and CMC in 45-96 % alcohol extraction

The obtained fluorescence spectra as a function of the concentration of the extract showed a

linear dependence of their intensity on the concentration, which made it possible to estimate the
quantitative content of coumarins in this extract (Figure 2).
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Fig. 2. Indications of intensity from the concentration of the fluorescence spectrum

Using HPLC in isocratic mode, a qualitative and quantitative analysis of the extract of moldy
clover with standard dicumarol was performed — 15.22 min. (Figure 3). The amount of dicumarol
in the CMC was calculated by comparing the peak areas in the chromatogram of the standard
sample and in the test sample. As a result of the studies, it was found that in a dense extract the
amount of dicumarol was 0.64 %, and in the crystalline fraction the sum of coumarins obtained
with chloroform was 30.5 %.
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Fig. 3. Chromatogram CMC

Since the preparation CMC contains a mixture of dicumarols, which refers to vitamin
K-dependent indirect anticoagulants, we investigated the effect on the blood coagulation process
with its single administration compared with the effectiveness of curantyl.

The results of the effect of CMC on blood coagulation are shown in Table 1.

Table 1. Effect of the preparation "CMC" and curantyl on the indices of thromboelastograms
of rats with oral administration (M + m; n = 6)

TEG indicators Time of study through
control | 24 hours | 5day | 8 day

Preparation CMC 0,04 mg/kg
Blood reaction time R, mm 35+2,1 6514,0% 53%1,0* 48+1,0*
Clot formation time, K, mm 10%1,0 20+2,0% 1241,0 10%1,0
Coagulation constant R + K, mm 45%3,5 85+6,0* 65+5,0% 58£4,6
The constant of using prothrombin R / K 3,5+£0,2 3,3+0,1 4,4+0,1% 4,8+0,1%
Maximal amplitude MA, mm 96+1,5 77+1,0% 82+2.0% 9713,4
Coagulation constant t, mm 100£10 100£10 100£10 100£10
The syneresis constant S, mm 110+11 120£10 112411 110£12
Total clotting time T, mm 145+14 185+14* 175+15% 158+13
Hypercoagulation index Ci (MA / R + K) 2,1+0,1 0,9+0,1* 1,1+0,1%* 1,710,14*
Coefficient of elasticity of the bunch E, 24001190 | 334+16,0% | 446115,0% | 3233+14

(MAX100 / 100-MA)
thrombohemorrhagic potential of ITP (E /S) | 21,8+2,0 2,8+0,2% | 4,0+0,3* | 29,4+2,1
Preparation CMC 0,06 mg/kg

Blood reaction time R, mm 35+2,1 67+4,0* 50+1,0% 48+1,0*
Clot formation time, K, mm 10+1,0 17+1,1% 15+1,0% 13+1,0%
Coagulation constant R + K, mm 4513,5 84+3,0% 63%3,0% 61+3,0*
The constant of using prothrombin R / K 3,5+0,2 3,59+0,1 3,340,1 4,040,1
Maximal amplitude MA, mm 96+1,5 80+1,0* 82+1,0% 93+1,
Coagulation constant t, mm 100+10 100+10 100+10 100+10
The syneresis constant S, mm 110+11 117410 115+10 112410
Total clotting time T, mm 145%14 184+14* 163+15* 164+16*
Hypercoagulation index Ci (MA / R + K) 2,1+0,1 0,9+0,1* 1,4+1,0% 1,55+1,0%
Coefficient of elasticity of the bunch E, 24001190 | 400£20% | 456+30% 1329+10
(MAX100 / 100-MA) o*
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thrombohemorrhagic potential of ITP (E/S) | 21,842,0 | 3,4t1,4 | 4,0t2,5 | 11,0411
Curantyl, 50 mg/kg
Blood reaction time R, mm 35+2,1 72+3,2 61+6,6% 53+5,5
Clot formation time, K, mm 10£1,0 28+2,0* 39+2,2% 31+2,2%
Coagulation constant R + K, mm 4513,5 100+8,3 100+11* | 94+6.0%
The constant of using prothrombin R / K 3,5+£0,2 2,6+0,2 1,7+£0,2 2,0+0,2
Maximal amplitude MA, mm 96+1,5 82+2.0 7741,0% 87+2,0
Coagulation constant t, mm 100410 105+10 105+10 105410
The syneresis constant S, mm 110+11 132412 144+13 136+12
Total clotting time T, mm 145+14 232+16* 205+16* | 199+16*
Hypercoagulation index Ci (MA / R + K) 2,140,1 0,83+0,6 | 0,77+0,06 | 0,6+0,04
* *
Coefficient of elasticity of the bunch E, 24004190 | 456+30 334+16* | 669+12*
(MAX100 / 100-MA)
thrombohemorrhagic potential of ITP (E /S) | 21,8+2,0 3,5+0,1% 2,3+0,2*% | 4,9+0,1%

* P< 0,05 in relation to the control

As can be seen from the data in Table 1, 24 hours after the administration of CMC, at a dose
of 0.04 mg/kg on a thromboelastogram, we observed hypocoagulation, which is expressed by an
increase in the R, K, and R + K values by a factor of 2, prothrombin (R) and the concentration of
thrombin formed and the amount of fibrinogen (K). Also, the Ci-index of hypercoagulation
decreased 2-fold.

The maximum effect of the drug on the indicators E and ITP, where the coefficient of
elasticity of the coagulum E decreases from 2400-190 to 334 16.0 or 7 times, and the
thrombohemorrhagic potential of the ITPs is 21.8-2.0 to 2.8-8.2 or 7.8 times.

Gradually, the effect of the drug decreases, respectively, after 8 days is close to control.

An increase in the therapeutic dose of CMC to 0.06 mg/kg does not increase the effect after
24 hours, but it increases the duration of the drug.

As can be seen from the data in Table 1, such parameters as the elasticity coefficient of the
clot E and the thrombohemorrhagic potential of the ITP, remained 8 days after the administration
of the drug, decreased 2-fold with respect to the control group of animals (respectively, from
2400%190 t0 1329+100 21.8+2.0 to 11.9+1.1).

As can be seen from the data in Table 1, a single administration of quarantine after 24 hours
resulted in an increase in the reaction time of blood R by 100%. The K indicator increased by
69.6 %, and the MA maximum amplitude decreased by 13.6 %, which indicates a decrease in the
formation of both thrombin and fibrinogen. Moreover, the hypercoagulation index Ci decreased by
52 %, the elasticity of the clot E by 33 %, and the thrombohemorrhagic potential index by 46 %.

After 8 days of the recovery period after the abolition of the curantyl, the blood coagulation
indexes studied remained significantly altered towards hypocoagulation, although the effect was
somewhat weaker.

4. Conclusion

The conducted studies made it possible to conclude that CMC is indeed an anticoagulant of
indirect action, since the maximum effect of the drug is manifested in 24 hours and is associated
with a decrease in the content of procoagulants. It is effective in comparison with the drug curantyl.
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Abstract

The work was designed to investigate the anti-malarial activity of chloroform root extract of
Eucalyptus camaldulensis on Plasmodium berghei NK65 strain infection in vivo. Eighteen mice
were intraperitoneal infected with chloroquine sensitive P. berghei strain and shared into 6 equal
groups. Groups A, B, and C were treated, after infection, with 100, 200 and 300 mg extract/kg
body weight of mouse respectively while group D was treated with 25 mg chloroquine/kg body
weight. Group E mice were infected and administered only normal saline (negative control),
and group F was neither infected nor treated. Phytochemical constituents of the plant extract were
evaluated. The three concentrations of the extract resulted in reduced parasitemia, although the
200 mg/kg administered to group B had more effect than the 30omg/kg and 100 mg/kg
administered to group C and A respectively. The highest activity was observed in the chloroquine
group (positive control group). Also, at doses of 100 mg/kg, 200 mg/kg and 300 mg/kg, the extract
produced increase in body weight and life span as compared to mice in the negative control group.
At doses of 100mg/kg and 300mg/kg, the extract produced increase in PCV of the infected mice as
compared to mice in the negative control group. Phytochemical screening showed that the leaf
extract contains alkaloids, Balsam, Resin, cardiac glycosides and terpenes and steroids.
The chloroform root extract of Eucalyptus camaldulensis presented a transient effect on
Plasmodium infection in mice and so justifies the use of the plant as part of native desertion
against malaria.

Keywords: Plasmodium berghei; malaria; Eucalyptus camaldulensis.

1. Introduction

Malaria is a vector—borne infectious disease caused by eukaryotic protists of the genus
Plasmodium. There are four types of Plasmodium species that caused malaria namely,
Plasmodium falciparum, Plasmodium vivax, Plasmodium ovale, and Plasmodium Malariae. It is
a disease transmitted by infected female Anopheles mosquito (Toure et al., 2004). A Plasmodium
Spp depends on two hosts to complete its life cycle, a female anopheles mosquito and a human.
The disease is widely spread in tropical and sub-tropical regions, including most of sub-Saharan
Africa, Asia and America. Malaria is prevalent in these regions because of the significant amount of
rainfall, warm temperatures, and high humidity, along with stagnant waters that provide the
mosquitoes with the environment needed for continuous breeding (Prothero; Mansall, 1999).
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It is estimated that about 81 % of all malaria deaths in the world occur in African region.
Majority of infections in Africa is caused by Plasmodium falciparum, the most lethal of the four
human malaria parasites. About 655,000 people die of malaria, 91 % in African region, and 86 % of
this are children under the age of five. Malaria is a risk of 97 % of Nigeria’s population. There are
estimated 100 million malaria cases with over 300,000 deaths per year in Nigeria (WHO, 2016).
Nigeria’s ministry of health reported in April 2004 that malaria is responsible for one out of ten
deaths in pregnant women and cost the federal government over one billion naira annually.
The report added that Nigeria is often associated with poverty which is the major hindrance to
economic development, despite the effort made to reduce the transmission; there has been little
change in areas at risk of this disease since 1992. The precise statistics are unknown because many
cases occur in rural areas where people do not have access to the hospital or the means to afford
health care (Hay et al., 2008). Malaria has infected humans for over 50,000 years and may have
been a human pathogen for the entire history of humans (Joy et al., 2003).

Anti-malarial drugs have been used in various ways to prevent or treat malaria infection in
the resident populations of malaria-endemic’ areas for nearly 100 years (Greenwood, 2004).
However the continual resistance of the parasite especially Plasmodium falciparum to currently
used anti-malarial drugs make it imperative to search for newer and more effective therapies.
Quinin was used in the seventeenth century as a prophylactic against malaria followed by the
development of quinacrine, chloroquin, and primaquin were used in the twentieth century to
reduce the reliance on quinine (WHO, 2006). The World health organization initiated the based
combination therapy, (artemisinin), obtained from Artemisia annua (a plant in china),
and quinine to treat malarial infection (WHO, 2007).

Eucalyptus camaldulensis is found in many parts of the world. It has been use in Australia as
a source of honey (Lupo, Eisikiowitch, 1989). The leaves are used to treat trypanosomiasis (Kabiru
et al., 2012). Phytochemical screening revealed the presence of terpenes, steroids, tannins,
alkaloids, and fatty acid. It possess anti-inflamatory, analgesic, antimicrobial, antiparasitic,
antioxidant, antidiabetic, anti-insecticide, repellent, dermatological and anti cancer effect (Arl-
Snafi, 2015). Therefore, the rat was studied against malaria parasite in this study.

2. Materials and methods

Plant Collection, Preparation and

Extraction

Roots of Eucalyptus camaldulensis were collected from university of Jos senior staff quaters,
and were authenticated by a Botanist in the College of Forestry Jos.The roots were washed with
clean-water, air dried to constant weight and milled using a mechanical grinder. Extraction of plant
material was performed by soxhlet apparatus (Sigma-Aldrich, USA) using chloroform. The extract
was stored in a Refrigerator until required. About 100 g of the extract was put into a conical flask
and soaked in 500 ml of 99 % chloroform. This was then left for 24 hours. The mixture was filtered
using a white cloth and Whatmann filter paper. The filtrate was then kept in the laboratory oven at
40° C to dry. The dried extract was used for phytochemical analysis and anti-plasmodial assay in
experimental albino mice.

Phytochemical Analysis of the Plant Extracts

The chloroform extract was subjected to phytochemical screening to detect the presence or
absence of plant secondary metabolites: alkaloids, Balsam, Resins, terpenes and steroids, and
cardiac glycosides according to the method of Trease and Evans (1987).

Parasite Inoculums

Plasmodium berghei infected erythrocytes were obtained from a donor-infected mouse at
malaria research institute, Ibadan and maintained at animal farm University of Jos, Plateau state,
Nigeria. The inoculum was prepared by determining both the percentage parasitemia and the
erythrocytes count of the donor mouse and then diluting with normal saline.

Experimental Animal and Curative Test
The eighteen (18) albino mice weighing between 18.6-25.6 g used in this study were obtained
from the animal house of University of Jos, Plateau State, Nigeria. They were kept in plastic cages
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with saw dust bed and given standard laboratory chore and water. They were then allowed to
acclimatize for two weeks to their new environment before the initiation of the experiments.
In order to evaluate the antimalarial potential of the crude extract, methods described (Akuodor,
Idris, 2011; Ryley, Peters, 1995) in literature were adopted. Each mouse in the treatment group was
inoculated intraperitoneal with infected blood suspension (0.3 ml) containing Plasmodium berghei
parasitised red blood cells on day zero. Groups A, B, and C were dosed once daily for ten days with
100, 200 and 300 mg/kg/day of the chloroform root extract respectively. Chloroquine diphosphate
(25 mg/kg body weight/day) was administered to group D mice and 0.2 ml normal saline to group
E mice (negative control group). All treatments were orally done for ten days from when parasites
were first seen in the infected animal blood.

Parasitemia Count

On each day of treatment, a drop of blood was collected from the tail of each infected mouse
for parasitemia screening. The blood collected was placed on a slide and smeared to make a thick
film, fixed with methanol and stained with Giemsa stain and air-dried. The film was
microscopically viewed by adding a drop of immersion oil and viewed under x100 magnification of
the microscope. The parasitemia density was examined by counting the parasitized red blood cell.

Determination of Packed Cell Volume

Capillary tubes were filled with blood to about 1 cm or two-third (2/3) of its length and the
vacant end of each sealed with plasticin to protect the blood from spilling. The tubes were placed in
haematocrit centrifuge with sealed side towards the periphery and then centrifuge for 5 minutes.
The packed cell volume was read directly from haematocrit reader.

3. Results

Extract Yield

The percentage yield of the leaf extract is shown in Table 1. The yield of chloroform root
extract of E. camaldulensis was 16.5 %. Table 2 shows the result of phytochemical composition of
chloroform root extract of Eucalyptus camaldulensis. The results revealed the presence of
alkaloids, Balsam, Resins, cardiac glycosides, Terpenes and steroids.

Table 1. Percentage yield of chloroform root extract

Root powder 100.00
Chloroform extract 16.50
Extract yield (% w/w) 16.50

Table 2. Phytochemical composition

phytochemicals Inference

Alkaloid +
Flavonoids -
Tannins

Saponins

Terpenes and steroids
Cardiac glycosides
Balsam
Carbohydrates
Phenols

Resins

T L

Key: (-) absent, (+) present

Parasitaemia Count
The average daily parasitaemia level of the Plasmodium berghei in infected mice treated with
Chloroform root extract of Eucalyptus camaldulensis are shown in Figure 1. The average daily
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parasitaemia of infected mice treated, 100, 200, 300 mg/kg of root extract of Eucalyptus
camaldulensis and chloroquine (25 mg/kg) reduced when compared with control group, although
the 200 mg/kg is more effective followed by the 100 then 300 mg/kg. The highest activity was
observed for the standard group (chloroquine).

Body Weight

Effect of chloroform roots extract of Eucalyptus camaldulensis on body weight of
Plasmodium berghei infected mice is shown in Figure 2. The body weight of the infected but
untreated mice showed a decrease in body weight. Those treated with, 100, 200, chloroquine, and
300 mg/kg respectively showed significant (P < 0.05) increase in body weight after 10days post
treatment when compare to the infected but untreated group (negative control).

Packed Cell Volume

Effect of chloroform root extract of Eucalyptus camaldulensis on PCV of Plasmodium
berghei infected mice is shown in Figure 3. The PCV of P. berghei infected untreated mice gave
about % reduced. Those infected and treated with 300, 200, and 100mg/kg of Eucalyptus
camaldulensis root respectively as well as those treated with 25 mg/kg chloroquine showed various
effects on the PCV that are better than that in negative control group. On the other hand, the un-
infected untreated mice showed significant increase in PCV after 10 days of treatment.

Effect of Eucalyptus camaldulensis’ root on survival time

Figure 4 shows the survival time of the mice treated with the various concentrations of the
crude extract and those infected, but untreated. The normal control, positive control and the group
treated with 100 mg/kg lived beyond the experimental period of twenty one days; the group treated
with 300 mg/kg lived for twenty days; the group treated with 200 mg/kg lived for sixteen days,
while the negative control lived for fifteen days.
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E 20 - _ A ¥ C(300mg/kg)
& 10 - ;‘/— 4 | _\f E(Omg/0mg/kg)
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Fig. 1. The parasitaemia levels after treatment with chloroform root extract
of Eucalyptus camaldulensis
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4. Discussion

Plants used in treatment of diseases are said to contain active phytochemicals some of which
are responsible for the plants’ characteristic odours, pugencies and colour while others give virtue
as food, medicinal or poison (Evans, Evans, 2002). The phytochemical screening of the extract
revealed that Eucalyptus camaldulensis’s root contained some active chemical compounds such as
Alkaloids, Flavonoids, Resins, Balsam, cardiac glycoside, Terpenes and Steroids. The presence of
secondary metabolites in plants produced some biological activity in man and animals and it is
responsible for their used as drugs (Evans, Evans, 2002) and therefore explains its traditional use
as health remedy. Secondary metabolites in plants confer protection against bacterial, fungal and
pesticidal attacks and thus, are responsible for the exertion of antimicrobial activity against some
microorganisms (Marjorie, 1999). Flavonoids have been reported to have exhibited significant in
vitro antimalarial activity against P. Falciparum (Wanauppathamkul, Yuthavong, 1998). This
could justify the antimalarial activities exhibited by the plant extract. The 200mg/kg administered
to group B has more effect than the 30o0mg/kg and 100mg/kg administered to group C and A
respectively. After treating the curative groups for ten days, parasitemia level was checked on day
11, 15, and 21, and it was observed that the parasitemia level increased in the curative group that
means there was a relapse. Eucalyptus camaldulensis leaf extract was found in previous studies to
be effective against Trypanosoma brucei (Kabiru et al., 2012) but from this study it was not
effective against Plasmodium berghei. The finding in this study did not agree with earlier reports of
studies using different extract. Antiplasmodial activity was observed in the ethyl acetate crude
extract of Carica papaya against P. falciparum (Melariri et al., 2011). Unlike Carica papaya which
was found to be effective against Plasmodium berghei in previous study (Longdet, Adoga, 2017),
chloroform root extract of Eucalyptus camaldulensis has only transient effect on Plasmodium
berghei. Chloroquine has been used as the standard antimalarial drug because of its established
activities on P. berghei (Ajaiyeoba et al., 2006). Anemia, body weight loss and body temperature
reduction are the general features of malaria infected mice (Langhorne et al., 2002). So an ideal
antimalarial agents obtained from plants are expected to prevent body weight loss in infected mice
(Bantie et al., 2014). The extract of E. Camaldulensis at 100, 200, and 300 mg/kg body weight
decreased the weight of the infected mice following ten days of administration after infection.
The chloroform root extract of Eucalyptus camaldulensis at 200 and 300 mg/kg body weight
prevented weight loss associated with increase in parasitemia level by 10.2 % and 7.3 %
respectively when compared with the positive control. This is an indication of ameliorating
potentials of the plant extract on weight loss. Extracts of Eucalyptus camaldulensis decrease the
level of PCV in infected mice, this is expected as anemia is one of the general features of malaria in
infected mice. At 100, 200, and 300mg/kg body weight, the PCV level reduced by 20.5 %, 28 %,
and 17.2 % when compared with the negative control group which reduced the PCV level by 34.3 %,
we can say that the extract helped in preventing anemia associated with increase in parasitemia.

5. Conclusion

This indicates that Eucalyptus camalduensis contains important phyto-constituents that
could be implicated in the observed antimalarial effect of the plant. However, the active compound
(s) known to give this observed activity need to be identified.
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