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ABSTRACT

Borrelidin, an antibiotic isolated from Streptomgcealifornicus, is a potential drug candidate dweits recently
reported antiangiogenic activity and other biologiactivities. Keeping in view the scope of theitdatic, some
biological studies were performed to know the ¢féédorrelidin on isolated frog heart at differecbncentrations
(10, 30 & 100ug / ml). Boreelidin resulted in considerable draphieart beat, corresponding decreased cardiac
output and finally cardiac arrest was noticed atOu@/ml dose. Influence of borrelidin on periphekdbod
vasculature was also tested and found to causelperal vasoconstriction at higher concentrationsukting in the
reduction of the flow rate. Further, borrelidin ddunot show any effect on the motility of intestismooth muscle
of guinea pig ileum.
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INTRODUCTION

Borrelidin, a macrolide C18 non-glycosidic antiliigtwas isolated first time frorBtreptomyces rochgi] and
reported for antiborrelia activity. This antibiotltas now been produced from numerous organismsidimg
Streptomyce€2989 [2] S. griseudB3S 13253], S. parvulus T#055 [4],S. candidugATCC 202148)5], andS.
californicus[6]. This macrolide antibiotic presents a uniqueistural feature which is not described for anyeoth
known macrolide. The unique chemical feature ofrdalin is the presence of a single nitrile groupC4d.2 of
macrolide ring and natural products produced byrogiganisms with nitrile group are presumed to & |7].
Keller-Schierlein in 1967 reported the structudakalation of borrelidin and further confirmed byv\R and X- ray
diffraction studies [8, 9]. The structure of boidel found to be planar and is nearly identical awntibiotic
treponemycir10].

The macrolide borrelidin possessed various bioklgictivities including antibacterial, antimitotientiviral,
herbicidal, insecticidal and antitumour activitj@4]. The antibacterial activity of borrelidin watimed due to the
inhibition of threonyl tRNA synthetase and was mative against other aminoacyl transferases [Ratrelidin
exhibited excellent antimalarial activity againstio chloroquine sensitive and resistant strainsioe [13].

Further, borrelidin was also demonstrated to inhgbowth and proliferation of human cells via initiihg threonyl
tRNA synthetase which has been antagonized by tésepce of elevated levels of threonine in Chirresaster
ovary cells [14]. The antiproliferative activity bbrrelidin was attributed to its antiangiogenitivaty by inhibiting
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the capillary formation and also it caused theapdke of the formed capillary tubes in HUVEC ceffiarther, the

anti angiogenic activity was unfazed by the hidlkeels of threonine which highlighted the existentalternative

mechanism for capillary formation inhibitory activi Borrelidin activated caspase-3 and caspasei8hwbad to

apoptosis [15]. Due to vital biological activitieghibited by borrelidin, several organic chemigirgups attempted
for its synthesis and biosynthetic pathway of bialiie was also clearly understood. Subsequently; cengeners of
borrelidin were reported with appropriate starfmmgcursors [16-21].

Our group is involved in the isolation of antibegtifrom microorganisms, first to report the isaatiof borrelidin
from Streptomyces californicusand also reported some of the unreported importtivities including
antitubercular activity of borrelidin [22, 23]. kitature sources revealed that some of macrolidibiatits
possessed cardio toxicity [24] and in a recentstindolving azithromycin, five days therapy of dmidbmycin
revealed a significant rise in cardiovascular deathen compared with amoxicillin [25]hese reports encouraged
us to know whether borrelidin possessed aforemeaticactivities as it also has a polyketide maceokdaffold.
This communication is aimed to disclose the effeftborrelidin on peripheral blood vasculature ngshind limb
perfusion experiment, isolated frog heart smootlsgteuand also on intestinal smooth muscle of gupigdeum.

MATERIALS AND METHODS

Solvents and reagents were purchased from E. Médcknbai. Test animals were procured from institoéib
animal house. The animals maintained at a temperatu25C and humidity 60%, were supplied with food and
water. The study protocol was approved by the titsinal animal ethics committee (IAEC), UCPSc, Kaka
University, Warangal, A.P. Borrelidin was fermenteg using Starch casein nutrient broth, isolated purified
from Streptomyces californicudroth in our labusing a mobile phase afhloroform:ethylacetate:methanol
(68.3:29.3:2.4), which was developed to purify ttrede extract by column chromatography using silieh
Bioautography was carried out on silica gel preedatlates to detect the active fractions. The ctdld bioactive
component was further purified by HPLC and specitatiies like LC-MS, NMR and FTIR were carried oot
identify the antibioti¢6].

2.1. Effect of borrelidin on isolated frog heart snooth muscle (Straub’s heart technique)

A big size frog was pithed to open the abdomen pericardium was removed [26]. Sinus venosus, pumon
arteries and veins, inferior vena cava and onehefliranches of truncus arteriosus were ligated golppusing
thread. The branches of truncus arteriosus weref€ldeyond the knot and Straub’s cannula was iegeinto the
other branches of truncus arteriosus ensuringthigatip of the cannula reached the ventricle amd tied the heart
in this position. Frog Ringer solution was flustiectliminate blood and possible clot. The baseeafrhwas hooked
and connected it to a heart lever to record thet hegponses. Solutions of borrelidin was prepareserile distilled
water and DMSO (9:1) and diluted to afford 10, 3A@ pg/ml. The effects of borrelidin and control on heaere
recorded.

2.2. Effect of borrelidin on peripheral blood vasclature

Effect of borrelidin on peripheral blood vesselsfrafy was performed by hind-limb perfusion meth@é][ A big
frog was dissected to expose heart and removepkttieardium carefully. The aorta was located anal lvops were
made. A cannula was inserted into aorta and tieddibtal loop firmly; the cannula in turn was cocteel to frog
Ringer solution reservoir. Blood from blood vesagis completely removed by flushing with Ringer siolu and
later the heart was cut off. Two threads were phémmeath the sinus venosus and made two loopssifibe
venosus was cannulated. The cannula was adjustibatsimere was free flow of the fluid into the dtbvessels and
it could exit through the venous cannula and condtaw of Ringer solution was ensured. The fluigdput per unit
time was measured in drops till a constant outpag wbtained. Drug solutions were administered ginathe soft
tube above the arterial cannula and the effecl@odovessels was studied.

2.3. Effect of borrelidin on guinea pig ileum

A 24 hour starved guinea pig was stunned on thk aed exsanguinated. The abdomen was opened te lceeum
and about 10 cm of the ileum proximity to the ilecal junction was discarded. A thread was tiedhatend of the
remaining ileum which served as a marker and aepsfabout 15 cm in length was separated. A smatiepof
ileum was placed in Kreb’s solution and carbogers Wwabbled constantly. The mesentery was removedtand
ileum was cut into pieces of 2 cm long appropriat&éhe ileum pieces were always placed in physickdgolution
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and during experiment the tissue was equilibratéti W g tension for 45 minutg®6]. Drug concentrations of
borrelidin in the range of 10, 30 and 10§ ml were added to tissue/ organ bath and recditedesponses.

RESULTS AND DISCUSSION

3.1. Effect of borrelidin on isolated frog heart sneoth muscle

An attempt was made to know the cardiac effectbatelidin in frogs. The heart of control frog cduhot
demonstrate any effect on the heart i.e., heat(HiR) and cardiac output (CO) and force of coniwacwere found

to be intact as portrayed figure 1. In comparison to control heart, the borrelidieatted heart remained unaltered
with respect to CO and heart beats in the loweesl¢s0 and 30 pg/ml), but, high dose of borreldi®0 pg/ml)
showed a considerable drop in heart beat and gameling decreased cardiac output was also obseasredpicted

in figure 2. In similar fashion, force of contraction was ueafed at lower doses, however cardiac arrest was
noticed at 100ug/ml dose. The aforementioned observations indicdbait borrelidin had possessed a dose
dependent cardiac depressant effect on frog’s .hBatent reports revealed that some of macrolidiiatics
demonstrated enhanced chances of risk of ventricatehythmia and cardiac arrest [27] and in paléicu
erythromycin was demonstrated prolongation in Qferival [28]. The explicit reasons for macrolide ibiutics
associated cardiac arrest are still unclear andinegxhaustive study to reveal the unknown fafosuch effects.
Borrelidin possessed macrolide scaffold, and esdiibcardiac arrest at the higher dose. This isiausenote and
extended studies with respect to electrolyte imfageand effect on ECG may disclose reasons foliamrest
effect of borrelidin at the higher dose.

EFFELCT OF & SEMT COMHTRDIL O H G HEART

Figure 1: Influence of solvent control (DMSO/W 1:9) on frog leart

EFFECT OF BORRELIDIN ON ISOLATED FROG HEART

10mi 10mil 100ug 7 10ml

10ug

Borrelidin Borralidin

Figure 2: Dose dependent cardiac depressant effeaft borrelidin on frog’s heart
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3.2. Effect of borrelidin on peripheral blood vasclature

Effect of borrelidin on the blood vasculature wasdged using frog hind limb perfusion experimentwhich the
volume of output was measured at different levekrfusate flow rate was found by counting the nalrops per
minute for consecutive 3 minutes and an averagebeumf drops/min was calculated. An average ofapsiimin
and 8 drops/min was observed for untreated ang:sbbontrol respectively.

In borrelidin treated frogs, which were administereith 10, 30 and 100 pg/ml borrelidin, and averageber of
drops/ min were found to be 5, 4 and 3 respectiVieffect on the peripheral vasculature was obseataélatively
high concentration of borrelidin (100 pg/ml) wheampared to control animals and at low dose (10 pg/m
practically no influence was observed and showiffigare 3. Based on the observation we presumed that the
decreased peripheral blood flow could be attribtitetthe cardiac arrest of borrelidin at the simdase.
3 = Mo, of drogs/min 1st min
Mo af dropsfimim 2nd min

a
1 Mo.of drops/min 3rd min
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Figure 3: Effect of Borrelidin on peripheral vasculture of frog’'s heart

3.3. Effect of borrelidin on guinea pig ileum

Different doses of borrelidin viz., 10, 30 and 0¢/ml were employed to understand the effect omiblity of
ileum. Motility of guinea pig ileum was not obsedvat any study dose of borrelidin. The effect dfsent control
was also shown ifigure 4, which inferred that guinea pig smooth muscle heidshown sign of motility even at the
higher concentration of borrelidin. Numerous claiantibiotics exhibited gut motility and which wdulead to
colitis [29], however, borrelidin could not produaay intestinal motility and hence its use at higth@se may not
cause any adverse effect on intestinal smooth muscl

EFFECT OF BORRELIDIN ON GUINEA PIG ILEUM

10pg
Borralidin

Figure 4: Effect of borrelidin on guinea pig ileum
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CONCLUSION

Effects of borrelidin on amphibian heart and peeit vasculature and further on guinea pig ileurmevgtudied by
following reported experimental protocols.

The Straub’s technique was used to know the inftaasf borrelidin on cardiac output and heart raig loth were
observed unaltered at the lower doses of borre{itdnug / ml and 3Qug / ml). However, at higher concentration of
borrelidin, considerable drop in heart beat anduced cardiac output were noticed. Influence onpeepheral
vasculature was observed at relatively high comagoh (100 pg / ml) of borrelidin due to periphera
vasoconstriction.

Borrelidin was tested on intestinal smooth musélguinea pig ileum to know effect on the motilitiNo influence
of borrelidin was observed on motility of guineg fieum even at the highest test dose 1gnl.
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