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The effect of psyllium on some haematological and
biochemical variables in the plasma of horses during an
endurance ride: preliminary results
S. Cinotti, C. GuglielminiandA. Boari

University of Bologna, Veterinary Clinical Department

Die Auswirkungen von Psyl l ium auf einige hämatologische und biochemische Blutplasmaparameter bei Pferden während eines
Distanzrittes: vorläufige Ergebnisse.
Während eines 120 km langen Distanzrittes wurden bei B Pferden verschiedene Blutparameter untersucht. Vor dem Fitt erfolgte eine Eintei-
lung der Pferde in zwei Gruppen, wobei die eine als Versuchs , die andere als Kontrollgruppe diente. Die 4 Versuchspferde erhielten eine
Woche vor dem Ritt täglich Plantago psyllium über das Futter verabreicht. Die tägliche Dosis betrug 0,3 g/kg KGW. Die Autoren testeten
dieses pflanzliche Präparat, um seine Auswirkungen auf den Hydratationszustand von Pferden während anstrengender Ritte zu testen. Oft
erleiden Pferde während eines Distanzwettbewerbs schwere Flüssigkeits- und Elektrolytverluste, da sie stark schwitzen. Der Gastrointes-
tinaltrakt spielt kürzlichen Erkenntnissen zufolge eine wichtige Rolle bei der Rehydratation des Köpers, indem er als immenses Reservoir für
die Wasserreabsorption fungieren kann. Das aus der Schote des lspaghula-Samens gewonnene Psyl l ium erwies sich bisher als Stuhl-ein-
dickendes und wasserbindendes lvlittel, welches sowohl bei Obstipationen als auch paradoxerweise bei Diarrhoe eingesetzt werden kann,
da es den Flüssigkeitsverlust im Körper mindert. Die vorliegende Studie dient dem Zweck, die Auswirkungen von Plantago psyllium auf den
Dehydratationsgrad von Pferden während eines Langstreckenrittes zu testen. Für das Experiment wurden B Araber-Kreuzungen im Alter
zwischen B und 14 Jahren ausgesucht, denen am Tag des Distanzwettbewerbs in bestimmten Abständen venöses Blut entnommen wurde,
und zwar unmittelbar vor Beginn des Rittes sowie nach 40, BO und 120 Kilometern, An diesen Streckenabschnitten fanden auch tierärztliche
Kontrollen der teilnehmenden Pferde statt. Neben der Aufzeichnung der Herztrequenz während des gesamten Rittes mittels eines elektroni
schen Meßgeräts sollten tolgende Blutparameter Aufschluß über den Hydratationszustand der Pferde geben: Hämatokritwert, Serumprotein-
konzentrat ion, Natr ium-, Kal ium- und Chloridgehalt.  Al le Pferde erreichten eine Durchschnittsgeschwindigkeit von 13,5 km/h. Die Herzfre
nrranz erar Tiaro'rrr i iodo zwischen BO und 160 Schlägen pro Minute. Die Pferde beider Gruppen zeigten keine Unterschiede bezüglich der
aufgezeichneten Herzfrequenz-Muster. Der Hämatokritwert stieg bei allen B Pferden während des Distanzrittes an, erreichte ledoch bei den
Pferden der Kontrollgruppe deutlich höhere Werte. Die Konzentration der gemessenen Elektrolyte veränderte sich bei keinem Pterd während
des Rittes signifikant. Dies zergt, daß alle B Pferde eine gute Kondition besaßen und während des Rittes keinerlei Probleme mit Eleklroly,tim
balancen bekamen. Die Differenz der Hämatokritwerte beider Gruppen könnte auf die wasserbindende Eigenschaft des Psylliums zurückzu
führen sein. Plantago psyl l ium könnte zu einer erhöhten Flüssigkeitsmenge rm Darm und somit zu einem geringeren Wasserverlust der Ver-
suchspferde geführt haben. Diese Studie zeigt vorläufig positive Effekte des Psylliums auf das Plasmavolumen von Pferden während an
strengender, langandauernder Beanspruchung. Die Autoren schl ießen aus ihrem Versuch, daß Psyl l ium die Leistungsfähigkeit der Pferde
während eines Langstreckenrittes verbessen kann. Sie betonen jedoch, daß diese vorläufigen Resultate durch weitere Studien rnit gröBerem
Umfang an Pferden überprüft werden sollten,
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Summary
Eight horses were subjected to a 120 ki lometer endurance r ide. The eight horses were divided into two groups of four horses each. Eight
days prior to competition the diet of the experimental group was supplemented daily with Plantago Psyllium at a dose ot 0.3 g/kg body
weight /day. Blood samples were drawn for measuring haematocrit, total serum protein, sodium, potassium and chloride immediately before
the start of the race and at the 40, B0 and 120 kilometre veterinary check points. In addition, the head rate of the horses was recorded
throughout the whole ride. All horses completed the ride at an average speed of 13.5 km/h. The heart rate during the ride varied between BO
and 160 beats/min without showing a dist inct pattern between the horses of the two groups. The haematocri t  increased in both groups du-
ring the r ide, but to a higher extent in the control group. The concentrat ion of the blood serum variables measured in both groups did not
change significantly during the ride. The lower increase of haematocrit in the horses supplerrented with Plantago Psyllium may be attributa-
ble to a higher water content in their intest ine due to i ts water holdinq capacity.

keywords: horse, haematocri t ,  psyl l ium, endurance, dehydration

Introduction

During endurance competition horses frequently sustain se-
vere fluid and electrolyte deficits as a result of thermoregu-
latory fluid losses in sweat and respiratory tract secretion
(Fose et al., 1980; Carlson, 1987). The best indicators for
the evaluation of hydration state are the measurements of
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heart rate, temperature, total plasma protein, packed cell
volume and plasma electrolytes (Ouragh et al, .1988 ; S/oel
van Oldruitenborgh-Oosterbaan eI al., 1991). Significant in-
creases in PCV have been attributed both to decreased
plasma volumes caused by losses of f luid in the course ol
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evaporative cooling and to the mobil ization of the splenic
erythrocyte reservoir (Carlson, 1987). Variable degrees of
splenic contraction l imit the use of PCV alone in the assess-
ment of dehydration status.
Nevedheless, it is clear that l imiting PCV rise during an en-
durance race could improve body fluid balance and there-
fore give better opportunities to ameliorate the race perfor-
mance,
Usually, water is made readily available to the competitors
,,en route" in order to maintain hydration levels. In addition,
given that water accounts for up Io 75o/o of fecal weight
(Naylor et al., 1993), the water content of the gastrointesti-
nal tract is considerable in the horse and could represent
a large reservoir for reabsorption during dehydration or
prolonged exercise. According to Naylor et al. (1 993a) the
gastrointestinal tract content most l ikely plays a significant
physiological role regarding interstit ial f luid shifts in the
horse.
In a previous equine study (Phlp, 1993) Psyll ium, a soluble
fiber derived from the husk of ispaghula seeds, was shown
to be a potent stool bulking and water holding agent. By in-
creasing fecal water content, Psyll ium mucil loid has histori-
cally been used in human and veterinary medicine for the
treatment of constipation (Edwards et al., 1992 Fettman,
1992). In what may apppear to be a paradox, this water-
holding agent has also been proposed to improve stool
consistency in diarrhoic patients (Verschoor and Christen-
sen, 1990 :  Heather et  a| . ,1991 :  Ehrer et  a| . ,1993).  In such
cases Psyll ium seems to enhance glucose, electrolyte, and
water absorption rendering these components more acces-
sible (Feltman,1992).
The purpose of the study was to determine whether the
use of Psyll ium in endurance horses can reduce the effects
of dehydration during performance.

Materials and methods

In this study eight healthy Arabran-cross horses (4 mares, 4
geldings), ranging from 8 to 14 years and weighing 390 to
500 Kg, were subjected to a 12O kilometer endurance
competit ion. On the basis of success in completion of this
ride the best athletes have been selected to join the Natio-
nal Endurance Team. All horses had raced several t imes
within the previous 12 months and their level of f itness was
good. The eight horses were assigned to 2 relatively homo-
geneous groups consisting of four horses divided into an
experimental group (A) and a control group (B).
Eight days prior to the competit ion, the group A diet was
supplemented daily with Psyll ium (Equisil l-Serono) at the
dose of 0.3 giKg body weight /day..
The competit ion, held in the spring, started on a cool and
rainy day (ambient temperature ranging between 11-20 'C).
Yet, the sun came out later rn the morning warming the
course which was mostly hil ly with soggy terrain,

" Dosage recommended by the Serono Veterlnary
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Blood samples were drawn for haematologic and biochemi-
cal testing immediatly before the start of the race and at the
40, 80 and 120 kilometer veterinary check points. The follo-
wing parameters were determined: packed cell volume, to-
tal serum protein, sodium, potassium and cloride.
The microhaematocrit technique was used for PCV evalua-
tion, while total plasma protein and plasma electrolytes
were determined with an Echo automatic analyzer.
l- ]aert  ra loc r l r  r r inn lho r i |o rarec roaardod [17 1 '^ i^^ n F aadI ruor L ruLUo uur i l  rV Lr ru rruu vvuo rvvvr vgu uy UJl l  lq d I  ludl  t

rate meter (Polar Electro OY. Finland).
Rectal temperatures were not measured.
Blood parameters were presented in means + SD.
The significance of differences between the two groups
was calculated using the T Student's Test. For all analysis,
significance was assessed with p< 0.05.

Results

All horses successfully completed the ride. The eight hor-
ses completed the ride at an average speed of 13.5 km /h
(3.7 m/s).
The heart rate during the ride ranged between 80 and 160
beats/min. with a relatively comparable distribution in the
different rates within the two groups.
The changes in PCV, plasma electrolytes, and total serum
protein are shown in Table 1. Both groups started with si-
milar, relatively low PCV values (38% group B and 39%
group A). The PCV increased progressively in both groups
dur ing the r ide.
However. the increases were greater in group B (from 38 to
627o) compared with those of group A (from 39 to 52%).ln
addition, the difference between the two groups was
statistically significant at the 80 and 120 Km check points
(P < .05).
The total serum protein during the ride slightly increased in
both groups remaining within normal range. The differences
between groups regarding this parameter were not signifi-
cant.
The plasma sodium concentration in group A remained
constant throughout the ride, Whereas. the group B mean
sodium concentrations showed a moderate decrease at the
second and third check points (from 155 to 145 mEq/l) and
then increased again at the end of the race (161 mEq/l).
The mean olasma ootassium concentration decreased
sl ight ly in group A ( f rom 4.0 to 3.3 mEq/ l )  and only in the
second and third stages in group B (from 4.0 to 3.8 mEq/l).
However, the latter group plasma potassium levels increa-
sed to reach 4.2 mEq/l at the fourth check point.
The mean plasma chloride concentration, while remaining
within normal range, tended to decrease progressively in
group A (from 108 to 92 mEq/l) compared with a minimal
transient reduction observed in group B at the second and
third check points. In this group, the chloride concentrations
returned to the pre-stad levels at the end of the competit ion.
Even though all horses completed the ride, on the whole
the nror rn A hnrqoq tppdad tn nr rc l i f , ,  ha++ar +l1gp thOSe OfLv YvsrrrJ

group B.
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Tab. 1: PCV, Serum total protein, Sodium, Kalium, Chloride in psyl l ium treated horses
(group A) and controls (group B): mean values and standard deviat ions. Different
letters in dif ferent l ines indicate signif icant dif ferences (Student T test)

Discussion

The results of this study show that the PCVs in the Psyll ium
treated horses (group A) remained significantly lower than
PCVs of the control horses (group B). Although both
groups started the ride with similarly low PCVs, group B
showed a 24o/o increase in PCV from start to finish. At the
same time, total serum protein increased only slightly du-
ring the race without significant differences between the 2
groups. The proportionately greater increase in PCV over
the total serum protein probably resulted from splenic con-
traction due to sympathetic stimulation from exercise rather
than due to a true dehydration.

All horses maintained heart rates within 160 beats/min with
an averaqe heaft rate oI 120 beats/min. This data shows
that both groups were well trained and worked entirely in
aerobic capacity (Persson, 1983)

The fact that there were no significant differences in serum
electrolyte concentrations in this study and that all the va-
lues remained almost within their normal ranges, it can be
assumed that the 2 groups had no serious problems regar-
ding electrolyte balance

It is well known that the variabil ity of equine PCV appears to
be related to the type and intensity of exercise performed,
the state of training, acclimatization and the state of hydra-
tion of the subject. Nevedheless, the reason why eight well-
trained horses cornpeting in a long distance endurance
ride, assigned to 2 separated but homogeneous groups
showed such different PCV values between the start and
the end of the race is not well understood.
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The only consistent factor that may have played a role is
the presence of the Psyll ium added in the group A diet. lt
has been proposed that the degree of PCV variation may
have been a reflection of individual differences in the ga-
strointestinal f luid volume at the onset of a potential dehy-
dration period (lVaylor et al., 1993). In our study, the slight
increase of PCV values in Psyll ium treated horses may re-
flect a greater f luid availabil ity deriving from the gut. Other
studies have hypothesized that Psyll ium may sequester wa-
ter from liquid stool and /or increase the ratio of fecal solids
to fecal water and thereby improve stool consistency. In
addition to this, mucilage may either slow gastric emptying
and/or modify small intestinal motil i ty giving the intestine a
better opportunity to absorb fluid, glucose and electrolytes
(Bergman et al., 1992; Fettman, 1992, Cherbut eI al.,
1 994).

Theoretically speaking, if the available fluid volume increa-
ses, the effects of dehydration are diminished and, therefo-
re, improving pedormance during a long distance ride.

In conclusion, this study shows preliminary results on the
possible beneficial role of Psyll ium to reduce the level of
plasma volume dehydration in horses sublected to an en-
r]r  r renno nnmnot i t inn

vv' | ,YvL'L 'v '  
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These preliminary results need to be suppoded by another
study in which more horses, and more variables could be
measured to elucidate whether Plantago Psyll ium could be
a useful additive in the diet of horses competing in endu-
rance ndes.

PCV (%)

mean (sd)

Serum total
protein (g/dl)

mean (sd)

Sodium
(mEq/l)

mean (sd)

Kal ium
(mEq/l)

mean (sd)

Chloride
(mEq/l)

mean (sd)

km0

Group A
Group B

392 (7 5)
38.5 (4 1)

7.2 (O.5)
7 1 (0.3)

144.5 (5.4)
155.2 (13.2)

4.1 (O 7)
4.0 (0 4)

108 0 (4.4)
112 6 (e.5)

km 40

Group A
Group B

43.2 (6.9)
52.2 (5.e)

z.B (0 B)
7.5 (0.2)

142.8 (5 4)
148.5 (3.2)

3 6 (0.2)
3.8 (0.5)

99.7 (s.0)
102.5 (6.3)

km 80

Group A
Group B

50,0" (7 0)
61.5b (2.4)

B 2 (O.7)
7.e (0 3)

145.5 (7.5)
145.2 (4.s)

3.8 (0 6)
3.8 (0 5)

eB 1 (e.1 )
101 O (7 4)

km 120

Group A
Group B

u2 ga (6.4)
62.5b (2.4)

8.3 (0.6)
8.3 (0.3)

140.0 (3 0)
161 5 (26 5)

3 4 (3.0)
4.3 (0.e)

92.3 (6.4)
112.5 (23.5)
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