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&ummary This w&r% was carried out fo investigate the effect of theohromine cxpe
indices in rats and thus evaluate whether its use in chemeotherapy may be assockated wit
such as anaemia.  Theobromine in two doses was administered by oral gavage fo zibing W
sexes (n =8 for each gmag?} for a four day period. Haematological param
erythropoietic status namely packed cefl volume (PCV), haemeglobin {Hb}, red &
blood cell count {WBC) and mean ool haemoglobin concentration g%ii“?’@
obtained from the animals. The same parameters were assessed in the coniral o %g} {1
only the vehicle. Theobromine administration in moderate (600 mg/Kg body wea; ;
weight) doses produced a significant (P<0.05 — 0.001) elevation in PCY, REC and
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was not significant. No adverse alterations in haematological parameters were obsery
that there is normal ervihropoietic fitnction and the absence of anaemis following exposye
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Intmciuc&;eﬁ : o
Theobromine, a 3,7-dimethyixanthine is a parine
derived alkajoid. fn recent times. there has beeni an
increased.  application  of  thecbromine  in
chemotherapy. For instance, theobromine st the
therapeutic dose of 500 mg is emploved in the
treatment of cardiac oederna and angina pectoris. It
is used as a diwretic to elininate excess water and
toxic waste from vascilar fissues, and is aiso
emploved in the treatment of asihma and chronic
obstructive airway diseases (Tresse and Evans,
1978, Hallworth, 1992} its  analogues  like
pentoxyfylling, lsophyiline, catfeine and suramin-
theobromine compéex findd application in cancer
therapy (Chaﬁg ef af, 1993, BEBC Cancer Mews
1997,

The mw‘ew oy Elemy o7 o (1997) bas
documented  the  reproductive  toxicity  of
theobromine. The alkaloid induces placental
vasoconstriction via the sympathesic nerve supply
resulting in nuirient deprivation and retarded
development of the emﬁzf}f@ i also orosses the
placental barrier with case into the envivonment of
the developing embrvo, and as an aﬁa}z}guﬁ of the
purine bases, interact with the deoxvribonucleic
acid (DNA) fo induce embrve malformation. lIts
cardiotoxicity has also been reported (Breng er al
1998). Following the moreasing reports of the
toxicity of this alkaloid, anxiety and fear have been
expressed over ifs continuous use in chemotherapy
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and s consumption in cof : baverages and
snacks such as chocolate and cocon bread (Bteng,
19997 There is paucity of datn on studies
¥ thes fm%mz exXposure on

haematological parameters. The objective of this
study thersfore s i investipate the effect of
theobromine axpos aaematological indices
namely packed cell volume, Haen bgiﬁ?}gﬁ e
cel E’éﬁﬁ’”ﬁé}giuidﬁ um%ﬁfﬁ;m red ool couni,
white cell count snd sequently to evaluate
whiether Jts use i chie 12y have possible
side effects such which s common
with the use of most ch serapentic agents. We
hypothesize that  theohs induces  adverss
changes in  haematolopical  ngrameters  and
subseguently angs
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Animal Ethics Committee, University of Calabar,
The rats were weighed and rendomly assigned on
the basis of weight and litter origin to 3 groups of &
apimals each. The animals were housed
individually in specially designed Perspex cages
with plastic bottom grid and steel top. They were
kept under adequate ventilation at room
temperature and relative humidity of 28 + 2 °C and
46% respectively. Food and water were provided
ad libitum,

Experimental Design

Animals in group | were gavaged with 0.5
mi of sodium acetate solution (placebo) and served
as the control. Group 2 and 3 were gavaged with
600 mg/Kg and 700 mg/kg of theobromine m
sodium acetate respectively. Dose administration
continued daily for four days between 08:00 and
09:00 h each day. Twenty-four hours after the last
administration, the animals were anaesthetized with
chloroform vapour and dissected. Whole blood was
obtained by cardiac puncture from each rat and
collected into anticoagulant-treated (EDTA 0.77M)
sterile screw-cap tubes in order to have plasma and
suspended blood cells intact. This was used for
haematological studies.
Blood haemoglobin (Hb) was determined by
cyanomethaemoglobin method of Crosby et al
(1954), as modified by Pla and Fritz (1971,
Packed cell volume (PCV) and mean cell
haemoglobin concentration (MCHC) were both
determined by the method of Dacie and Lewis
(1975). White (WBC) and red (RBC) blood cell
counts were estimated by light microscopy (Dacie
and Lewis, 1975).

Statistics The student’s t-test for unpaired groups
was used for statistical analysis. Values are
expressed as mean + SD.  Statistical significance
wis accepted at p <0.035,

Results .

The effect of orally administered
theobromine on hdematological parameters of
experimental animals is summarized in Table I.
The percentage PCV for the test groups were 45.7
1 3.3% (Mean + SD) and 54.8 £ 4.2% for the low
and high dose theobromine treatment respectively,
whereas the PCV for the control group was 32.7
4.8 %. This indicates a statistical significant
(P<0.05) increase in PCV in both low and high
theobromine treatment groups relative to control.
The blood haemoglobin concentrations (g/dl) were
8.40 £ 3.0, 947 + 3.0 and 11.21 # 2.0 for control,
fow and high dose theobromine treatment groups
respectively.  The increase in  haemoglobin
concentration in the theobromine groups was not
significant.  The mean cell haemoglobin
concentration (g/dl) decreased slightly from 28.6 +
9.0 in controls to 214 + 6.0 for the low dose, and
21.9 + 5.0 for the high dose theobromine treatment.
The mean values for red blood cell count (x 10°
cell/mm’) were 474.5 £ 4.1, 641.8 + 9.8 and 760.1
* 5.6 for control, low and high dose theobromine
freatments - respectively. The white -blood cell
counts (x 50 cells /mm’) for these respective groups
were 61.4 £ 5.6, 101.3 + 8.5 and 145.0 +10.0. This
indicates a dose-dependent, statistically significant
(P<0.001 for RBC and P<0.05 for WBC) increase
relative to confrol. '

Table 1: Effect of Theobromine on Haematological Parameters in Rats.
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Treatment groups Packed cell  Haemoglobin = Mearn Cel Red Blood cell  White Blood Cell
volume (g/100 mb} Haemogiobin (RBC) Count
(PCV%) Concentration  (N/mm®) x 10° (WBC) Count
(g /100 mly
(N /mm®) x 50
. Group FHControl} 327448 84+3.0 286190 474, +4.10 61.42 556
0.5 mi sodium
acelate .
Group I1 660 "457+42 .47 £ 3.0 214460 ‘641 +9.8 ®101.28 + 8.53
mg/Kg  bedy '
weight theobromine
Group I 700 PS48+42 1121+2.0 218+350 *760 + 5.58 *145 1 10.0

mg/Kg  body
welght theobromine
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Theobromine does not induce anasmia

Discussion
o Theobromine administration - produced
“significant elevation PCY, WBC. and RBC
“counts, and Hb in weated auimals refative to
controls. The haematological parameters PCV, Hb,
MCHC, RBC and WBC together provide
information on the geneval state of the biood and
reticiilar ez}datheiiai systemn. The results agree in
part with the reports of other studies which
ass&ssed these parameters in anaemic and. normal
rats. For instance, ifere (1986) has reported PCV
“valites between 38.8 and 40% for normal rats, and
values beiow 30% for anaemic rats. Similarly,
McKee ¢¢ al (1968) and Underwood. (1977) have
reported blood haemoglobin of 13.0 /160 ml for
normal rats. However, the control values of PCV
~ and Hb for the present study appear to be low
© compared to the reference or reported control
valies, & factor which ‘may E}e due to the
" differerices in meﬁmdaEegy and assay technigues.
However, the increase in PCV, Hb dnd RBC
‘observed in this study Suggest that theohromine
consumption in drugs or food s not associated with
adverse haematological changes or anaemis in
experimental animals,
.+ The mechanism’ by which theobromine may act to
- stimulate erythropoiesis and WBC production is at
present unknown. It is however Known that
theobromine irhibits eyelic adenosine
monophosphate - (CCAMP} ~  phosphodicsterase
leading to accumulation of ¢’ AMP. Accumulating
¢"AMP has several actions the main one being the
stimulation - of phesphorylation of proteins.
Structural protefns such. as  histenes  when
phosphorylated, binds DINA less effectively and
thus in some way ‘free’ DNA {o enable replication
and transcription {o take place (Eteng ef af 1998)
In this way thechromine may stimulate
erythropoiesis, Exposure 1o theobromine
significently elevates PCV, WRC, RBC dnd
haemoglobin and therefore enhances %zaemo;}mes:s
generally. Further studies to confinm this as well as
evaluate its mechanism of action and possible use
in the management of anaermia are suggesied.
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