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PROSOPIS JULlFLORA ALKALOIDLERİNİN BEYIN VE KALP-DAMAR SİSTEMİ 
ÜZERİNE ETKİLERİ 

Out 

Prosopis juliflora' dan saflaştırılan alkaloidlerin, sıçan beyin ve kalp damar sistemi üzerindeki 
toksık etkisı araitmldl, EEG, EKG ve kan akışı kayıılan yapıldı, aynca, akut doz yüklemeleri son­
rasında beyin asetilkoliııesıeraz, asetilkolln ve Na+, K t -ATPaz düzeyleri incelendi. EEG bulguları ile 
ascülkollncstcraz, asetilkolin, Na+, K+ -ATPaz düzeylerindeki dcği~iklikler, alkaloidIerin anlikoliner­
jık etkiIerine bağlandı. EKG ve kan akışı incelemelerinde, alkaloidlerin neden olduğu ve değişik za­
man arahklarında ortaya çıkan kardiovasküler düzensizlikkrc ait ı.le~işiklikler tesbit edildi. Atropının, 
Prosopis julifloro. alkaloidleri üzerindeki ::ımagonis! etkisi, hu alkaloidlcrin kalp-damar siw~mi 
üzerindeki etkilerini kolinerJik bir mekanizmayla gösterdıği şeklinde yorumlandı. Bu bulgulara dayan­
arak, a.1kaloidlerin toksik etkilerini kolim:rjik inhibisyonu izleyen kalp-damar sisteminde dUffi1a 
şcklınde gösterdiğı varsayıldı. 

Summary 

To evaluate the toxic influenee of Prosopis juliflora alkaloid., Lhe alkaloid. wcre isolated and 
lested on rat brain and cardiovascular systems. EEG, ECG and blood flow were reeorded and also the 
levels of brain acetylcholinesıerase, aeetyldıolil1e, and Na+ , K+ - ATPase were observed in acute dose 
adınınisıralion. AlteratiOfis ın EEG patterns and acetyldıoIinestcrase, acetylcholine, Na+ , Kt - ATPasc 
levd~ reveale.d the anticholinergic acıion of the alkaloids. The changes in ECG and blood now in dıJ­
ferenl time interval. showed the caıdiovascular abnormaIities i.rıduecd by the alkaloid •. The antagonis .. 
ıic effeet of atropine t.o Prosopis jrı!iflora alkaloids suggesı. ıh~t the alkaloids effecl on cardiovascular 
system are eholinergic İn nature, Hence, the IOXIC inOuence of the alkaloids are mainly through chol­
inergic inhibllion followed by cardiovascwar arrest. 
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INTRODUCTION 

Prosopis juliflora A.DC., bclonging to the family Leguminosae, is a poisonoııs 
plant whieh is widely distributt'.,d all over the world (1). The crushed leaves of the plant 
have been uscd as suicidal and homicida1 agcnts in rural parts of Southcm India. In 
addition, the bark of P. juliflora has been ıısed for the preparation of illicit arrack in 
rural areas. Hence, the plant has forensic importance and proper exploration of the 
biochemicaI actİon of the active principles P. juliflora in biologiea! system may be of 
immense help to fürensic toxicologists, biochemists and pharmacists, Eventhough the 
chemiea! data about diffcrent active princip!es of P. julif/ora sueh as glycosides (2), 
Ilavonoids (3), ıannins (4) and highly complex indolizidine alkaloids (5,6) have been 
reported, details regarding the biochcmical alteratjons and the mode of action are 
enigmatic. Recently, we have reported the hen10Iytic effc.ct of P juli]7ora alkaloids in 
rat and human erythrocytes (7). In the present work, an earnest attempt has bccn made to 
ullf'd.vel the mode of actioıı and biochemical alteratioııs of P. ju.liflora alkaloids on vit.al 
systems hke nervous and circulatory systems by investigating Cıassical electrophysio­
logica! studies likc EEG, ECG and blood flow which are cffectively supported by bio 
ehernka1 parameters. 

MATERIALS AND METHODS 

P _ juliflora leaves were coUected, dried and pulvcrized. The pulverized lcaves are subjcctcd to 
hexane followed by benzene extracıion; to remove lipid and ehlorophyIl matedals. The dcfatted leaf 
powdcr was subjecıed to repcated cold methanol cxtraction. The dark brown alkaloidal fraction was 
obtained from the methanol extraet by following the method of Ooı-Lorıgoni et al (8). 

Mak Wistar rats weighing 130-150 g were used in the present iııvestigation. They were 
mainıalned in rood and water ad fibi/um. An acutc dose of P. juliflora alkaloids, 25 mg/kg body 
weight dis50lved in 0.5% of eitne acid was administefed mtrapcritoncally. EEG was recordcd in an 
eight charıııel EEG machine (MEDICARE) from FP2-02 region of brain and EEG from üne channcl was 
split up into delıa, tnela, alpha and bela bands by four filters. ECG and blood flow were recorded 
separate1y in the classiea! polyride instrumcnt by' using lınıb leads and pholo opıic pleathesmograplı. 
The brain was removed immediately af ter dcath of the <:xperimental animah and homogcnized in O.IM 
Tris-IICI buffer al 4·C. The hoınogcnate was uscd fu! the estiınaıioıı of acctylcholinestcrase (AehE), 
Na+, K+ dependent ATPase and aeetylcholiııe (Adı) content. The control animals recciving 0.5% cttric 
acid wcıe also sacrificed along wiı1ı experimental rats and the ab0ve biochemical pararneters were ear­
ried out. AchE and Ach conterıt were estimated by the methods of EI/man et al (9) and Hes/erin (lO), 
respectively. Bonıing's method (11) was ad0pted for the estirnation of Na+, Ki- dependent ATPasc. 
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RESULTS AND DISCUSSION 

The EEG recordings from acute close in raıs for Prosopis julif70ra alkaloids is 
presented in Figure ı. The O~time rccording was considered as normal EEG signals 
which was recordcd before alkalolos administratian. Af ter 6-7 mİn of the alkalaids 
administration, violenı convulsions started and abnormal EEG wave patterns of hursts 
mİxed with multiple spikes were rccorded both in main channel a<; well as in sptit up 
waves delta, thela, alpha and beta. JuSl bdme death (ahout 2 min) fcehle braİn electricaI 
activity was noted. Around 18 min af ter the alkaloid injection, the anİmal was found 
dead and no electricaI discharges were recordcd in EEG. Similar LO OUT observation of 
polyspike with high voltage discharges fallowed by decr,~ased electrical potemials were 
observcd during convulsent administration (L2). Hence, our results reveal the fact that 
Prosopis juliflora alkaloids might be convulsent in nature. These findings were furthcr 
strengthened by biochenıical studies on brain parameters namely AchE, Aclı contcrıt and 

Na+, K+ -A'l1)ase which are prcsentcd İn Tablc 1. 
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Figure ı. Effects of Prusopis juliflora alkaloids on EEG III experimental rat. 

Adli Tıp Dergisi 1988; 4(3-4): 143-148



146 A, KANTHASAMY. K GOPALARATHINAM. S. GOVı;>,mASAMY 

Table 1. Levels of acety1cholinesterase ( mU/mg protein), aceıyicholine ( nM/g 

wet tissue ) and Na+. K+ -ATPase ( m mc mole/mg proteinlh r) in control and Prosopıs 

juliflora alkaloids administered rats (test). 

Control Test 

* 937,24 1:48.23 483,<)6 ± 15.49 Acety !cho II neste ra se 

Acetylcholine lS,80 ± 1.26 27,53 ± 1,37 

2382 ± 102 1496 ± 94 *,. 

.. p < 0.001. 
The values are expressed as [nean ± SO from SLX ındividua\ experiments. 

Decreased activity of AchE and a coneommitent increase in Ach was noted in 

experimental rats when compared with control animals. Dccreased activity of Na+, K+­
A TPase was also observed in experimental rat;;. Inhibition of AchE and accmnulation of 
Aeh in convulsion inducing agents have blecn reported (13). 

it has been suggestcd that Adı and Na+, K+ -ATPasc system of brain have a 
eomrnon link (14) and Partolt et al (l5) presented evidenee that conditions known to 
inhibit Na+, K+ -ATPase were abI e to alıer the release of Aciı from nerve ıernıinals. 
further, N aT, K + ·ATPasc plays a vital role İn the nervc eleetrical potential by 
maintaining the balance of Na+ and K+ iOllS between nerve membrane (16). Hence, the 
decreased activity of Na+, K+·ATPase in Prosopisjulij1ora alkaloids treated rats may 
alter the electmlyıe balance in nerve fibre and thereby alter ıhe electrical impulses of 
brain which is evidcnt from the EEG observations. The above overall studies conrirm 
the &nücholinergic action of P. juliflora alkaloids. 

The ECG and blood now recording patterns of Prosopis julij70ra alkaloids 
adminİstered rats at different intervals of time is presenıed in Figure 2. The O-time 
rccording of ECG revealed the normal functioning of heart (420 beats/rnin) and blood 
flow showed the normal eirculation. It is interesting to note the clevatcd peripheral 
blood flow without inerease in the heart rate at 3rd min of recording. This finding !ed us 
to speculate that the effect of p, juliflora alkaloids on cardiovascular system is secondary 
to cholinergic inhibition. The accumulation of Aeh causes vasodilation in peripheral 
blood flow (17). Further il1crease in the accumulation of Ach leads LO convulsions 
around 7th min which lasted about 5 min and abnormal ECG and blood now pattem 
were noted due to high electric discharges, After violent convulsions, the heart rate and 
blood flow were fo und to be deereased at 12th min which resulted in bradycardia and 
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Figurc 2. Effects of Prosopis juliflora alkaloids on ECG and blood now in experimental rats 
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finally death. Inducıion of circulatory collapse in addition to altered EEG by high 
concentration of Adı have alsa bcen reported (18). 
The altcrations İn ECG and blood flow produccd by Prosopis ju/iflora alkalaids was 
completely abolished by intravenous administration of the antimuscarinic drug atropine 
(1.0 mg/kg) 20 min betüre adminiStration of the alkaloids. This antagonism by atropine 
sııggests a cholinergic involvement in cardiovascular cffects of the alkaloids. 

From our observations it may be concluded th~t Prosopis julif70ra alkaloids exert 
their toxic influence primarily through cholinergic inhibit.ion accompanied hy 
circıılatery collapse. 
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