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Abstract

The effects of aqueous extractdibiscus sabdariffa calyces on haematology and pathological changes in
some selected organs during experimehtgbanosoma congolense infection of rats were investigated. Three groups
of rats were intraperitoneally infected with congolense (Karu stock). One group was administered with the
aqueous extract and another given a solution afmiit C in drinking water; the remaining infectedgp was left
untreated. Data from these groups were compareld thise of two groups of healthy rats, one of whigds
similarly treated with the aqueous extract. Theegkpent was terminated three weeks, post-infecfmn The
uninfected and infected rats administered the ekansumed the equivalent of 9.94 mg — and 9.6lasegrbic
acid / 100g / day during the experiment. Consummptibthe extract significantly (p<0.01) retarded tiate of weight
gain in both healthy and infected rats; even thahghfeed-intake was not significantly affectedteiftwo weeks of
infection the extract and vitamin C kept the paeashia significantly (p<0.01) lower than the unteghinfected
group. The anaemia in the untreated infected greap significantly (p<0.01) more severe than thatthod
corresponding extract- or vitamin-treated groupg/panosoma congolense infection caused significant (p<0.01)
decreases in serum total proteins and albumin;nseand organ ascorbic acid as well as significartO(1)
elevation of serum alanine amino transferase lewelgntreated rats. Consumption of the extract itawin C,
however, prevented these disease—induced anonnalibe treated infected rats. Serum creatinine @eé levels
were not affected by infection but the extract ated these parameters significantly (p<0.01) aliofeetion levels.

It was concluded that consumption of the extracelarmted the pathological changes in blood anduasgofT.
congolense-infected rats.
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I ntroduction

Animal trypanosomosis is still a major factor refiag the growth of the livestock industry in Africa
Economic loss due to this disease runs into hursdogédnillions of Naira in Nigeria; and perhaps evwgher in
other parts of Africa (Doko el., 1991, Gaturaga etl., 1991). The important trypanosome species thasectle
disease in livestock includ&rypanosoma brucei, T. simiea, T. evansi, T. vivax andT. congolense.

The disease is characterized by tissue and orggendeative changes. One factor implicated in the
pathogenesis of the disease is oxidative stresay(®tal., 1991, Igbokwe, 1994, Igbokwe &it, 1998) imposed by
trypanosome and macrophageal activities. Oxidasitress has been alleviated in experimental infestiwith
various species of trypanosomes (Umaraéf 1999a, 1999b, 2000, 2001) by administration obgexous
antioxidants, such as ascorbic acid (vitamin C)@nditamin E, to infected rats and rabbits. Thigmin therapy
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considerably reduced the degree and rate of deagmerof the tissues and organs; and in some iostan
significantly reduced the parasitaemia and anad¢bhmar etal., 1999a) in the trypanosome—infected animals. The
use of these, or other antioxidants (along withrypanocidal agent) would, no doubt, improve thecaffy and
efficiency of chemotherapy. However, these vitangres relatively expensive and majority of animastands may
not be able to afford them. This necessitates ¢hech for and use of an easily accessible and dbeapsource of
any of these vitamins. The aqueous extractdibfscus sabdariffa (sorrel) leaves and/ or calyx is commonly used as
a beverage and have been reported to be benefidlaé management of cough, asthma, bronchitisvesuhd as
well as hypertension (Owolabi at, 1994), obesity and diabetes (Ajabonna and Adeyanl1999). More relevant
to the present investigation however, is its hightent of ascorbic acid (Ado, 1983). This experitngas designed

to determine the effect of the aqueous extraet.ahbdariffa calyces on the pathogenesis of trypanosomiasetsn

Materialsand M ethods
Animals

Twenty-five adult male Wister strain rats were afda from the Nigerian Institute for Trypanosomsasi
and Onchorcerciasis Research (NITOR), Vom, Nigéffee animals were acclimatized to the laboratonyddions
and a commercial pelleted poultry Grower’s mashMZC Feeds, Jos) diet for two weeks before comme rce of
experiment. A standard protocol was drawn up toetance with the good laboratory practice (GLRutations of
World Health Organisation (WHO). The principles afimal care were also duely followed in this stutije
animals were then divided into five groups of fre¢s each and treated as follows:

Uninfected controls: The five rats in this group were neither infectest treated with the extract and/or ascorbic
acid.

Extract control: This group consisted of five uninfected rats thare given,ad libitum, H. sabdariffa aqueous
extract that was estimated to contain 156mg/10@etrbic acid as drinking water.

Infected controls: Five rats were each intraperitoneally infectedhwabout 10 Trypanosoma congolense (Karu
strain)in 0.5 ml of cold-saline diluted tail-blood fromdanor rat. No further treatment was administerethéese
animals.

Infected and Extract-treated group: The rats in this group were similarly infectedttwithe parasites and
maintainedad libitum, onH. sabdariffa aqueous extract that was estimated to contain 1868gl ascorbic acid as
drinking water.

Infected and ascorbic acid treated group: The rats in this group were also infected aiexadescribed and gives
solution of ascorbic acid (156mg/100ratj libitum as drinking water.

All animals in groups given the extract or ascordiid solution were acclimatized to the extracthe vitamin
respectively, for two weeks before infection ofsratith T. congolense and tap water was supplied to the remaining
groups of rats throughout the duration of the expent. Feed— and fluid—intake were monitored bysenting
measured quantities to the rats and measuringnloeir@ remaining at time of change of feed or drink.

The infection was monitored for three weeks, ateghd of which the rats were humanely decapitatelsamples
collected.

Collection and preparation of samples: During the course of the experiment tail-blood wakected from each rat
daily for estimation of parasitaemia and packed eelume (PCV). The rats were sacrificed three vgepkst
infection (pi), blood collected in plain containemsd serum prepared. The serum was stored &€ 1&il required.
The liver and kidneys of the rats were quickly agted, blotted and weighed. One gram each of dvdidney was
placed in a 50ml tube and cold physiological sakdeed to the 20ml mark, this was then homogeniztiog a
tissue homogenizer. The homogenate was centrifeded000x g for 20 mins; the supernatant was used fo
estimation of liver and kidney ascorbic acid.

Parasiteamia was estimated by the wet-mount metbhbdHerbert and Lumsden (1976) while PCV was
determined by the standard microheamatocrit metiS@tum creatinine, urea and albumin were determmmed
methods described by Tietz (1982). Serum alaninen@rtransferase activity was estimated by the nuetob
Reitman and Frankel (1957) using a commercial neiakjé (Randox Laboratories, Ireland) and totaltpias in the
serum was assayed by the method of Reinhold (19%%)orbic acid in the serum, aqueous extractsvaf land
kidney as well as the aqueous extradtiogabdariffa was estimated by the method of Roe (1973).

The strainof Trypanosoma congolense (Karu stock) was obtained from NITOR, Vom, andgaagd into a
rat. At peak parasitaemia, tail-blood was collecfeaim the donor rat and appropriately diluted withld
physiological saline. The parasites in the diluteldod were counted and a volume (0.5 ml) containing
approximately 18trypanosomes was injected intraperitoneally to eérpental rats.
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Preparation of H. sabdariffa Extract: Fresh calyces ofl. sabdariffa (voucher No. 1056 ) were collected from
farms around Maiduguri metropolis during the rag@ason. They were dried under shade and then pdtmadefine
powder. Hot distilled water (70-80) was added to 40g of the powdered calyces in asomg cylinder to the
100ml mark. The suspension was allowed to stand3omins, after which it was filtered through clessth. The
filtrate was further filtered through a Whatman’'s.N filter paper and allowed to cool to room tenapere. The
ascorbic acid concentration of this filtrate wasrtkestimated. This extract was presented to theopgpte groups of
rats in a graduated bottle with a standard nippfe extract given to the rats was always prepareshfand changed
twice daily.

Statistical Analyses

The data are presented as meanSEM of five replicate values. The data were aredyby one-way
ANOVA and Students't-test.

Results

The mean concentration of ascorbic acid in theeags extract oH. sabdariffa prepared was 156.98 +
2.08mg/100ml. The two groups given the extract med significantly (p<0.01) lower fluid-intake (Tiabl) than
their respective control groups. The normal ratgegithe extract, consumed an equivalent of 9.94aswprbic
acid/100 g bd.wt./day, and the infected rats gitvenextract consumed the equivalent of 9.61 mgrasracid/100g
bd.wt./day, while the infected rat given solutidrescorbic acid consumed 10.10 mg ascorbic acid/DaD wt./day;
as calculated from the daily fluid in-take of therious groups. Feed-intake (Table 1) was not digmifly affected
by either infection or extract. Percentage increadmsdy weight (Table 1) was not significantlyexffed by
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Figure 1: Profiles of parasitaemias @t congolense-infected rats (Left panel)Figure 2: Profiles of packed cell
volumes of controls an@. congolense infected animals treated with the extract or vitai@i (Right panel).
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Trypanosoma congolense infection; but consumption of the extract by normads caused a significant drop in body
weight while it considerably reduced the percentageease in body weight of infected rats given éxgract.
Consumption of ascorbic acid solution by infectats had no effect on both feed-intake and percentagease in
body weight, but caused a significant (p<0.01) dase in fluid-intake. The parasitaemic profileg(fe 1) indicate
that parasitaemia was first detected, in both tefégroups, on day 8, pi, after which it considteimicreased. After
the second week of infection the extract—treatatiatamin C-treated infected rats recorded sigaifity (p<0.01)
lower parasitaemia values than the infected urdceedts (infected controls).

The profiles of PCV (Figure 2) indicate that theras no fall in PCV for the two healthy groups dabrd he
PCV of the threel. congolense infected groups recorded sharp decreases in #tendeweek of infection. The
profiles for the extract- and vitamin-treated irtéetrats were displaced above that of the infecteurols.

The percentage decrease in PCV; terminal compargutd-infection values (Table 2) was significantly
(p<0.01) higher in the extract—free infected grdlign in the corresponding groups that consumedextiact or
vitamin C.Trypanosoma congolense infection had no significant effect on serum crgae and urea levels (Table 2)
of the rats. The consumption of the extract bydtdd rats significantly (p<0.01) elevated the lsvel these two
parameters, but had no similar effect in norma.r&onsumption of vitamin C had no effect on theele of these
parameters in infected rats. Hypoproteinaemia, aljponinaemia and significantly (p<0.01) elevatedels of
serum alanine aminotransferase were recorded fweated infected animals. These disease-inducethares in
the infected rats were reversed by consumptiohegktract and vitamin C.

Table 3 presents the ascorbic acid concentratiorseium, livers and kidneys of the ratsypanosoma
congolense infection significantly (p<0.01) depleted the adxo acid reserves in the serum, livers and kidnafys
infected rats. Consumption of the extract or vitar@i by infected rats prevented this disease-indgeatbralized
drop in levels of ascorbic acid.

Discussion

The observed effect of the extract on body weighinghad been reported earlier (Ajabonna and
Adegunloye 1999). Consumption of the extract oamitn C solution significantly lowered the parasitaa three
weeks, pi; a pattern observed in an earlier expartnfUmar efal., 2007) in whichT. congolense-infected rabbits
were given daily intraperitoneal doses of vitamin(IDO mg/kg). The infected rats in the present erpent
consumed approximately the equivalent of 9.61mgrdc acid/100g/day. While not discounting the [plolss
role(s) of other components in the extract, it éasonable to suggest that the ascorbic acid coplaged a
significant role in the observed effect on parasiia since vitamin C has been reported (Passmatd-astwood,
1989) to enhance cell-mediated immunity in suppleted humans.

Anaemia is a consistent feature in the patholdgyypanosomosis (Anosa, 1988); however, the anaémi
the extract- or vitamin C-treated infected rats \ess severe than the one recorded for the untréatected rats.
This may be partly due to the relatively lower giteeemia in the former group, since the degreenaiesia in
trypanosomosis has been positively correlated hith onset and level of parasitaemia (Dargiealet 1979).
Hypoproteinaemia, hypoalbuminaemia and elevatednsealanine aminotransferase activity have beenrtegan
trypanosome infections (Kalu efl., 1989, Adah etl, 1992) and were, respectively, attributed to pnotéa
(Bruinjn etal., 1987) and hepatocellular damage (Anosa and Isif288). These disease-associated conditions were,
however, restored by consumption of the extrastitamin C. Serum creatinine and urea were not &dteby ther.
congolense infection, which agreed with earlier reports inigthcattle (Wellde etl., 1974) were infected witf.
congolense. Consumption of the extract by infected rats cawsatynificant elevation of the creatinine and urea
the serum; even though, it did not have a simiffaceé in healthy rats. Consumption of vitamin C injected rats
had no significant effect on these parameters.

Consumption of the extract or vitamin C appeadhdve ameliorated the pathological processesan th
blood, liver and kidney oT. congolense-infected rats; in much the same way vitamins C/@nf did in earlier
experiments. These two vitamins spare endogendicxaant reserves and aid in “quenching” the laageount of
oxidative species produced during the course of digease. These oxidative species in unsupplemented
trypanosome-infected animals presumably cause dameagertain membrane components, such as polyuasad
fatty acids and proteins (Slater, 1984), and depssistemic antioxidants reserves, such as redukedttgone
(Igbokwe etal., 1998) and ascorbic acid (Nyden, 1949). In thesgme investigation, the ascorbic acid component,
and perhaps other antioxidants, of the extractymnesly kept the free radical load in infected Hats as well as
preventing the disease-associated depletion iresystantioxidants, such as blood and organ ascatiat. This
would provide greater protection for cell membranenponents as well as other susceptible cellulanpoments,



TABLE 1: Daily fluid- and feed-intake as well as percentalgange in body weight of all groups of rats.
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Parameters Groups £ 5)
Normal control Normal + extract Infected control fdated + extract Infected + ascorh
acid
Fluid-intake (ml/100g/day) 13.702.93 6.12 +1.32 16.09 +0.12 6.33+0.15 6.47 +0.72
(9.94) (9.61) (10.10)
Feed-intake (g/100g/day) 18.751485 16.77 +2.00° 17.94 +1.95 25.59 +2.00 20.51 +3.36
Increase in body weight (%)* 76.2628.45 6.42 +7.93 100.50 +16.19 17.09 +6.80 50.60 +17.2C

589

ic

All values are means $SEM, and values with different superscripts (ag)bglong a row are statistically different (p<I).0Values in parentheses represent the
ascorbic acid equivalent consumed in mg/100g/dayl e negative sign indicate a decrease.

TABLE 2: Some serum biochemical indices and percentagegelan packed cell volume of all groups of rats.

Parameters Groups £ B)
Normal control Normal + extract Infected control fdated + extract Infected + ascorbic acid
Creatinine (umole/L) 39.15 3.00' 37.71 +2.97 39.48 +2.16' 46.68 +1.97 36.45 +3.85
Urea (mM) 5.67 40.54 6.17 +0.32' 4.90 +0.88 6.78 +0.93 6.05 +1.26'
Total proteins (g/L) 106.00 #.89*° 95.79 +3.84 86.66 +5.29 111.61 +2.25 105.81 +5.50"°
Albumin (g/L) 83.00 +#4.57 79.45 +4.7C° 66.00 +2.45 80.10 +8.25' 85.73 +5.00"
Alanine aminotransferase (i.u./L) 419043 28.66 +2.70 77.00 +1.10 44.33 +4.67 36.41 +1.93
Change in PCV (%)* 17.74 651 -0.24 +2.90° -27.62 .17 -20.62 +3.058' -15.23 +

All values are means $EM, and values with different superscripts (a¢,bd) along a row are statistically different ( 01). *:- The negative signs indicate

decreases.

TABLE 3: Ascorbic acid concentrations in serum, liver arghkly of all groups of rats.

Parameters

Groups £ B)

Normal control

Normal + extract

Infected control

fdoted + extract

Infected + ascorbic agid

Serum ascorbic acid (mM) 1.490102a 1.70 .12 0.38 +0.02b 0.72 40.60c 1.85 60.40'
Liver ascorbic acid (mmoles/100g 0.19:67 0.28 +0.01b 0.08 40.003c 0.25 9.01d 0.38 0.01
Kidney ascorbic acid 0.67 +0.02' 0.68 +0.07 0.40 +0.07 0.68 +0.06a 0.80 .03
(mmoles/100g)

All values are means $EM, and values with different superscripts (a;)talong a row are statistically different ( p€1).
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hence significantly retarding tissue and organ agemét is, of course, possible that componentsrdtien ascorbic
acid, in the extract may have played a role.

We thus conclude that consumption of the aqueatraa of H. sabdariffa calyces byT. congolense—
infected rats prevented fall in systemic antioxideeserves and alleviated disease—induced damagedtblood
cells, as well as hepatic and renal structures.
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