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large degree of sexual dimorphism with adult males weighing 12.4 kg

females weighing 6.5 kg (14.3 1b) on average (Galat-Luong et al. 1996),
measures, excluding the tail, 600 to 875 mm (23.6 to 34.4 in) and the femal
mm (193 in) on average (Rowe 1996). The maximum recorded longevity for a F

in the wild is 21.6: years (Ross, 1991). Their slender bodies and long limbs are
morphologically suited for terrestrial movement and speed rather than for arboreal movement
(le-an 1??4). PMS' are quadrupedal and their terrestrial locomotion is extremely quick for a
primate, with a maximum speed of approximately 55 km per hour (34.2 mph) reported (Hall
1968). Their especially long forelimbs facilitate this high running speed which provides an
avenue of escape from predators (Etter 1973). |

The green monkey (Chlorocebus sabaeus), also known as the sabaeus monkey or the
callithrix monkey (Groves et al, 2005) is an Old World monkey with golden-green fur and
pale hands and feet (Cawthon Lang, 2006), the tip of the tail is golden yellow as are the backs
of the thighs and cheek whiskers(Cawthon Lang, 2006). They are called arboreal animals
b;causa they most of the time found climbing very high;trees in the wild. It does not have a
distinguishing band of fur on the brow, like other chlorocgbus species , and males have a pale
blue scrotum (Cawthon Lang, 2006). Some authorities consider this and all of the members of
the genus Chlorocebus to be a single widespread species, Chlorocebus aethiops. The green
monkey is a sexually dimorphic species, with males typically being slightly larger than
females. Adult males weigh between 3.9 and 8.0 kg and measure between420 and 600 mm,
while the females usually weigh between 3.4 and 5.3 kg and measu.ﬁ‘e between 300 and
495 mm. These monkeys are seasonal breeders, breeding during the April to June months
(October and November in the Nyes area North West of Thiess), during which rainfall is
heaviest. It is during these rainy seasons that fruit is most abundant.

Erythrocytes (red blood cells) have a typical shape consisting of an inner component which
enables them to transport oxygen efficiently; however, they are highly susceptible to
oxidative damage due to their anuclear status (Phrueksanan et al, 2014), this may in tumn
affect their osmotic fragility status. The erythrocyte membrane contains polyunsaturated fatty
acids and redox active proteins of haemoglobin which are targets for free radical induced
damage (Lutz and Bogdanova, 2013). Osmotic fragility index is a measure of the resistance
of red blood cells to lysis by osmotic stress (Oyewale et al, 2011; Oyewale and Ajibade
1990). The test is generally useful to ascertain the level of stability and functionality of
plasma membrane (Krogmeier et al., 1993). According to Rodak et al, (2007), Erythrocyte
fragility refers to the propensity of erythrocyte (red blood cells, RBC) to haemolyse (rupture)
under stress. It can be thought of as the degree or proportion of hemolysis that occurs when a
sample of red blood cells are subjected to stress (typically physical stress, and most
commonly osmotic and/or mechanical stress). Osmotic fragility is affected by various factors,
including membrane composition and integrity as well as the cells' sizes or surface-area-to-
volume ratios; (Rodak et al, 2007). Osmotic fragility is widely used to elucidate mechanisms
of the influence of different factors on the osmotic properties of RBC membranes, such as
shear stress and mechanical haemolysis (Sowemimo-Coker, 2002) temperature (P‘ribush et al,
2003).However, there is paucity of information on the erythrocyte t_)smotir; fragil{ty statue of
PM and AGM. A basic set of haematological tests can provide_a wide variety of_-l.nformanon
in order to complement the osmotic fragility test. Nc}i@phll—lyrgphocﬁe ratio has peen
known to be a good biomarker of stress. The primary objective of this stu{iy was to p?*ovxde a
basic haematology and erythrocyte osmotic fragi@ity of AGM and PM. This information may
help the improvement of the welfare o_f monkeys in the area. . . :
ood cell level becomes elevated. White blood cells
n circulation, they

Under chronic stress conditions, white bl | . |
are important to fight infection and healing, but if too many of them are i
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supplied by an automatic watering system. All experimental procedures were approved in

«advance by the Institutional Animal C‘areand Use Committee. They were allowed to feed
-and groom before the commencement of the experiment

“Handling and blood sample collection _ :

Each monkey was allowed to move into a cage for movement restri ctign gnd case of .
by experienced handlers using leather- hand gloves and net according to the stz s
methods (Miller and Fowler, 2015). Blood samples from each monkey was collected &
venipuncture from the cephalic vein into heparinized bottles; using a 5 mi syringe with 22
gauge needle for -haﬁxﬁatologicg-'l gnalysis.mld-osmeﬁc fragility test. Red blood cell
blood cell counts were evaluated using a haemoctytometer (Schalm et al., 1975).
cell volume was determined using microhaematacrit method (Baker and Sily ;
Determination of erythrocyte osmotic fragility (EOF) m{ e
 Freshly collected blood from each rat into heparinized sample bottles were analyzed for
enythrocyte osmotic fragility using the method described by Faulkner and King (1970) and
‘modified by Oyewale (2011). The blood was pipetted into a set of test talves e
phosphate buffer saline solution graded as follows- 0.1, 0.2, 0.3...0.9 &/dl of NaCl (pH 7.4),
and thereafter carefully mixed and incubated for 30 minutes at room temperature (m
The test tubes were centrifuged at 3000 rpm for 10 min using a centrifuge mode] TEC m;'es;i
Division, UK). The supernatant carefully withdrawn into a Blass cuvette and the
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absorbance of the supernatant read colo
Lomb, USA) at a wavelength of 540 nm.
calculated using the formula below by Faul

percentage haemolysis =

rimetrically using Spectrometer 20 (Bausch and
The percentage haemolysis for each sample was
kner and King (1970)

optical density of test solutionx 100
optical density of standard solution
Statistical analysis

Results of haematological and osmotic fragility tests were expressed as mean + standard error
of the mean (Mean + SEM) using GraphPad Prism version 5.3 for windows from GraphPad
-Sof-tware,'San Diego, CA, USA. Result was subjected to Student’s #-test to compare values of
each species of monkeys. Differences were considered si gnificance at p < 0.05.

Results

Table 1: Platelets, Total white blood cell counts and differential counts (Mean+SEM) of
monkeys (PM and AGM)

Leucocytes Neutrophils Lymphocytes Monocytes(x10°/ul) Eosinophils(x10°/uz]) Platelets(x 10°/ul)
(x10%7ul)  (x 10%ul)  (x 10%/uD)

"|AGM 104=x=15" 59+09" 43+00% 0.1 +0.1 0.03 + 0.03 396.3 + 14.7°
PM  64+04% 2.6=05% 3.8+02% 0.2+0.1 0.02 +0.01 370 = 19.8%

Significant increase *, significant decrease T N=8

Significant increase observed in Neutrophil, lymphocyte and Monocyte of AGM compared
with PM ;

Table 2: Total RBC: Red Blood Cell counts, PVC: Packed cell volume, Hb: Haemoglobin
content and red cell indices (Mean+SEM) of monkeys (PM and AGM)

Erythrocyte indices
RBC(10%ul) PCV(%)  Hb(gid) MCV() MCH(pg) MCHC(g/dl)

| acm 51+0.7 407+58 134 + 89.6+87 264x33" 324129
3.0
PM 50+05 A4+20° 1505 = 813x37" 3095 & 4221
| i 1.6 4.4

Significant increase *, significant decrease t N=8

P<0.05 marks significant difference
' . i d 6.4 + 0.4in PM. The mean
¢ (x 10%/ul) are 10.4+ 1.5 in the AGM an |
Fhe i W;uiog? 3?8 + o.g x 10%/pl in PM and 4.3 = 0.9 x 10*/ul in the AGM; and the
Ii?aﬂh;(éiﬁz;hils value were 2.6 = 0.5 and 59 + (0.9 in PM and AGM respectively. Showing

that all were significantly higher in the AGM than PM.

: PCV and Hb, were significantly higher in the PM than AGM.

On the other }_1.and, T:?HTEZHRBC of PM was not significantly different from that of AGM.

However, th? 1r?c_realst increase in the mean value MCH and MCHC of PM compared with

ih;ref“:éﬁgﬁgizzer the mean MCV values were significantly higher in the AGM than in
t O >

the PM.,
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Fig 1: Comparison of basal value of Erythrocyte osmotic fragility of PM and AGM

The osmotic fragility of the red blood cells of PM and AGM were assessed and result shown
as in figure 1 above. The haemolysis seen in the AGM red blood cell from 0.8g/dl
concentration to 0.5 g/dl was less than 20% and insignificantly (p>0.05) higher than that of
PM; The haemolysis in AGM was 100% at 0.1 g/dl concentration and it was significantly
(p<0.05) higher compared with PM.

Discussion

While the PM were on the ground the AGM were on the tree and jumping from one branch to

another. The haematological results obtained from this study was within the normal range for

monkeys (Wang et al., 2012). However, the significant increase seen in the total WBC,

Neutrophils and lymphocyte obtained in AGM compared with the PM was a marker of the

continuous stress in the aboreal nature of the AGM. This result agreed with the findings of
Kannan et al. (2002) who observed an increase in neutrophil-lymphocyte ratio in goats
subjected to transport stress. This however denotes that the AGM are more chronically and
reguigrly stressed in their daily activities compared with PM . The stress may in turn elicit
some immune response as confirmed by the increased neutrophil and lymphocyte counts. The
lower va_luf:, of‘ PCV and RBC in the AGM does not actually mean that they are anaemic
_bec_ausc it is still within normal value(Sugimoto et al, 1986) for monkeys. However, in the
indices of the red cell, MCV is significantly higher in the AGM compared with the PM, while
the MCH, and MCHC recorded were lower in AGM than PM. We suspected that their
staying on the‘ tree most of the time might have subjected them to be hypoxic life in the with
taller trees. in which case the erythrocyte is larger [macrocytic (MCV)] with less
haemoglobin concentration. Polycythemia was not confirmed and erythropoietin was 1ot
measured ho_wever, RBC was insignificantly (p>0.05) higher in the AGM than PM. There is
very scanty Infg@atlon on osmotic fragility of erythrocytes in monkeys generally. The result
of osmotic fragl?lty showed an increase in osmotic fragility in both mgnki S how;aver in the
AGM haemolysis was significantly higher at low and hish concent atioe (0}’ 1- gl thar‘l in the
PM. Our finding is in line with the report of Rakesh ang Amit (2004j in which it Was
observed that Environmental heat which animalg are unavoidabl 1sub' ted t rbduca heat
stress by causing discomfort, irritation and some degree of psyc{lom(;]t‘:; iiist?lrganccs. (The
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s in thermal i

gﬂa?ii Rty (;glr?]g?:ntt) ec::}usgceinl]ay fluctuations in ambient temperature (AT) and
: (8} X . i 2

responses, which may adversely affect pr nstrated to induce a variety of physiological

' ; ! oductivity and health in I

, ?011’. Adenéw}lla et al., 2010). oxidative stress produced heat wﬁechalzilrg?ézs(jiil?fﬁ;
lpstab.lllty of the red blood cells leading to osmotic fragility. This study has shown for the
first time, th.e .effect qf St'ress On osmotic fragility of RBC in PM and A}E}M These animals
have been living their lives in the wild and now adapting to the restrict.iorl of the zoo

?:‘:;:Téeg cggifeszrafreaion Why polycythaemia was not pronounced to confirm hypoxia
1 7 » turther studies will be carried out in other zoological gardens in this
same geographical zone in the Country. :

Conclusion

The lifestyle of the AGM being arboreal exposed them to continuous stress and are more

stl.'essed than the PM. The picture of the osmotic fragility showed that the RBC in the AGM
will as a result of oxidative stress be subjected to lyses and short lifespan..
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