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ABSTRACT:

Being one of the most important trees in the world Acacia
Senegal, the gum Arabic tree warrants intensive research One, and
basic research area is the taxonomy of the tree

This is not only needed because it belongs to the large genus
of Acacia, but also due 10 the fact that there is a lot of variation in the
inter and intraspecific levels. The present study gives anote the
present classification of the tree, and recommends more joint
taxonomical research especially at especially at the varietal level
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INTRODUCTION

Acacia Senegal (locally known as hashablis multipurpose
tree. It is the Gum Arabic tree. GumaArabic has found amultitude of
uses as emulsilier, stabiizer and thichening agemts in foods,
pharmaceutical apphcations cosmetics, insecticides,panits corrosion
inhibitor of some metals including ron and mediaine As medicine,
Gum Arabic stimulates intestinal epithelial cells turmove thus
contributing to the maintenance of the muca wall. It also proved to
reduce blood lipids.blood urea content and to depress activity of

cholestrol levels (Osman,2000,Elhalifa, 1999) Moreover bark and
leaves are reported to have local medicinal uses(Alkhalifa, 1996).
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Other uses of the tree include bulding purposes, fence posts,
fsel wood, charocoal and fodder. The bark of surface roots is used for
the strongest from of cordage, ropes and fishing
nets(Sahni, 1968) Enviromentally, the tree is of great value as us
roots extend laterally for a very long distance thus result in soil
fixation especially when it grows in its natural habitat on sands ltals
increases soil fertility, when coupled to its uses and values including
gum arabic production, it becomes one of the most impartani trees in
agroforestry projects(Elkhalifa, 1996)

The presemt study reports on the classification of Acacia
Senegal showing both the inter and intra specific variation
concerning this valuable tree

PRESENT CLASSIFICATION:
A- Interspecific Variation:

The tree belongs to family mimosoidae amongst the legumes
order. This family is charactenized by the compound bipinnate
leaves, mostly spiny tress and spicate infloresence, within
Mimosoidae family, the Gum Arabic tree belongs to the genus
Acacia which is readily disunguished by the presence of spines,
minute leaflets, spines, free stamens and flat seeds(Elkhlifa, 1996)

Acacia is the largest genus in the Mimosoidac which
comprises about 750 genera. Since 1875 Bentham classified the
genus Acacia according to the habit, mflorescence and geographical
distribution. He divided the gnus into six series and fifteen
subseries The series are. Phyllodinae, pulichellae, CGummiferae,
Vidgare and fillicinae, Botryocephalae, Pullchelloe, Gummiferae,
Vulgare and Fillicinae (Osman, 2000).

The species from the series phyllodinae are native to
Australia, Hawaii and New  Caledona The species from senes
Boirycephalae and pullchellae are native to Australia. The species
from series Gummiferae and Vuigare are found throughout tropical
and subtropical parts of the world, while species from series
filllicinae are native to south America The last series(vwigare)is
further divided into four sub series the most important of which is
Gerontogeae Spiciflorae to which the gum Arabic tree belongs. The
Gum Arabic tree (Acacia Senegal) is widely distributed in Asia The
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most important gum producing countries are Sudan, Nigena and

Chad

Sudan produces about 85% of the world supply (Anderson,
etal 1983) The gum Arabic tree is wide spread throughout the
Sudan It has two main areas of distnbution, the first is on stabihized
sand under rainfalls of 280 mm and above (up to 450 mm) and the
second on dark cracking clays under ranfalls of 500 mm, these
habitats exist in western eastern and central states of the Sudan(sahni,
1968),

Ross, (1975) described the Acacia Semegal complex from
botanical stand point He described 14 species in addition to Acacia
Senegal The complex mentioned was meant to include all Acacia
with spicate inflorescence. Apart from Acacia Senegal which is
widely spread throughout Africa and extend to Arabia, and
Aduageoni which is confined to tropical West Africa, the remaining
species in the complex are concentrated in northeast tropical Africa
and Arabia He based his classification on vegetative characters. He
such as pinnae Paris, petiole, leaflet size and number of leafler He
arranged Acacia Semegal under the group of 3-16 pinnae pairs with
§-25 pairs of leaflets of 0 5-1.75 mm wide.

Acacia Senegal, however, is the most widely spread and
unquestionably the most variable and taxonomically difficult species
within the entire complex mentioned above. Its natural habitat
extends in tropical Africa from Senegal in the west to Ethiopia and
Somalia in the northeast, southwards to the Transvaal, Swaziland and
natal, and extends to India Consequently there is much vanation in
parts of the species range, and more information and research are
needed concerning Intraspecific taxa within Acacia Semegal

B- Intraspecific Variation:

Ross (1975) recognized four varieties Senegal These are
leiorhachis, Senegal, rostrata and kerensis The first vanety is
characterized by yellow, papery and peeling barks and the usual
glabrous inflorescence axis The second vanety is of peeling but not
papery bark and olive-green inflorescence axis, and the apex of the
pod usually rounded to acute, seldom acuminate. The third vanety is
characterized by the pubescent inflorescence axis, and the strongly
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acuminate or rostrate apex of pod. The forth vanety, is of pubescent
inflorescence axis but the apex of the pod is rounded 1o acute, and
the leaves with up to four pinnae pairs

However, the distinction is not always ready between these
vanieties due to the fact that some of them exhibit different growth
forms in differemt ranges Hence, more data is required concemning
the exact pature of the morphological vanation from different parts
of the species wide range so as to refer 1o the intraspecific taxa more
specifically.

CONCLUSIONS AND RECOMMENDATIONS:

It is above that valuable taxonomic works have been carried
concerninig Acacia Senegal, the Gum Arabic tree. These works were
devoted to inter or intraspecific variation. As there is no much
confusion above the specific level, the future research should
claborate on intraspecific vaniation. Ateam of botanists in the habitats
of tree, worldwide, may work together for a reliable globally adopred
classification at these levels.
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NORMAL HAEMATOLOGICAL AND SEROCHEMICAL
VALUES
FOR MALE AND FEMALE BALADI RABBITS IN SUDAN
By
(AWAD Y. MOHAMED, RABAB L A/ RAHMAN, OSMAN S,

ALL MOHAMED T. IBRAHIM)'

Abstract:

Normal values of some blood constituents of Sudanese baladi
rabbits were determined. The mean values for WBC, Neutrophils,
Eosinophils, Basophils, Lymphocytes and Monocyles were 4,85 x
10°L, 33.85%, 0.0%, 0.0%, 61.6%, 4.49% respectively. RBC, Hb.
PCV, ESR, Platelets, MCV, MCH and MCHC were 5.9 x 10"/,
13.95 gm/dl, 40 45%, 1 07/, 219.5 x 10" /mm’, 68.6], 23 64pg and

6 Ogm/dl! respectively
The mean serum concentration of Na, K, Ca, Mg, Fe, Cu, Mn
and Zn were 1950 mEq/L, 478 mEg/L. 1042 mg/100ml, 1.00
mg/100ml, 17711 ug/100 ml, 144 pg/100ml, 2061 ug/100ml and
101 5 pg/100ml, respectively
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Introduction

In Sudan, Baladi rabbits are bred mainly for meat production
and used as expenmental animals. They are multicoloured. black,
white, brown and grey with adult live weight range, 1-1 5 kg

Hematological studies have been camied out in different
breeds of rabbits by Mitruka and Rawnsley (1), Jain (2), Kabata et al
(3), and Lepitzki and Woollf (4) It has been found that the blood
cellular elements of rabbits are affected by nutritional status, age,
sex, breed and other factors (5)

The concentrations of a number of serum constituents have
been investigated in several European or American breeds of rabbits
by Bortolitti et al (6) and Lepitzki and Woolf (4)

In view of the paucity of information on blood and serum
constituents for normal local rabbits in Sudan the present study was
conducted to determine hematological and serochemical values of
normal male and female Balad rabbits.

Materials and Methods:
Animals and blood samples:

The animals investigated were fifty adult male and fiftv adult
female baladi (local) rabbits. Anmimals were purchased from a local
market, kept within the premises of the College of Veierinary
Medicine and Animal Production, Sudan Umversity of Science and
Technology, and fed ad libitum on fresh berseem (Medicago sativa)
supplemented by layers ration containing Durra (Serghum vulgare)
57 5%, groundnut cake 20%, wheat bran 12%, concentrate 5% and
NaCl 0.5% and had free access to water

Ammals were clinically bealthy and had body weight range
083-143kg

Blood samples were collected from the peripheral ear vein
with and without anticoagulant, EDTA for haematological
examination and serum analysis Blood samples were examined for
haemoglobin (Hb), packed cell volume (PCV), red blood cell (RBC),
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white blood cell (WBC) and platelet count, red cell indices and
differential WBC counts according to the methods described by
Dacie and Lewis (7)

Serum sodium (Na) and potassium (K) were determined by

flame photometry as described by Varley (1986), and Calcium (Ca),
Magnesium (Mg). Iron (Fe), Copper (Cu), Manganese (Mn) and Zinc
(Zn) concentrations were determined by atomic absorption
spectrophotometry (Perkin Elmer, A A S model 3110, Brighnweller,
Germany)

Statistical analysis:

Data were analyzed as mean and standard deviation using
Statistical Package for Social Sciences (SPSS) program
Results and Discussion:

Although Baladi rabbits are manly bred for meat production
NMNMWMWWWMW
values is available The results of the present investigation showed
that the mean values for RBC (58 7), Hb (13.0 = 07), PCV (423
+23), ESR (1.1 £ 08), platelets (222 + 29), MCV (67 + 5.1), MCH
(224 %+ 12) and MCHC (6 £ 1.6) in males were comparable to
corresponding values. (6+04), (13.2210), (386 £35).(1£07),
(217 £ 23), (66 = 63), (22 = 21) and (6.2 £ 09) in females,
respectively (Table 1).

Our findings as well as those of Mitruka and Rawnsley (1),
Jain (2) and Kathy etal (10) indicated that sex had no appreciable
effect on these blood parameters. However, male rabbits showed
higher values of neutrophils (40.9 + 4.2) than values (268 £ 3 8) in
female rabbits but values of lymphocytes (54 8 + 3 5) and monocytes
(3.6 £ 04) in males were lower than corresponding values (68 4 =
4 2) and (4.6 = 0.4) in females, respectively

Normal serum values for male and female rabbis are
presented in Table 2. In male. the concentration of serum Fe
(204.214£56 49), Mn (203 £72), Mg(1.02+£0.42) and Zn (108 57
23.7) were higher than corresponding values (150.00 + 24.9), (185 =
228) and (944 = l#?)m&mtu,rupmﬁy However, mean
values for Ca (66 = 2.1) and Cu (84 5£16.8), in males were lower
than corresponding values (1428 + 3.7) and (1144 = 179) in
females, respectively. These differences between males and females
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might be due to physiological function (10, 11). Ne sigmficant
difference was observed in the serum K (4 7+ 1.13), Mg (102 £ 0.4),
Mn (203 = 72) of males respectively compared with that m K
(48+09), Mg (097 + 0.33) and Mn (2093 # 93) for females
respectively. This finding was compatible with that described by
Lepitzki and Woolf (4) and Bortolotti et al (6).

As this study established the normal blood and serum values
for male and female local rabbits, an investigation of changes in both
blood and serum parameters would be especially valuable for the

assessment of safety of feed additives and other factors.
Table 1. Normal haematological values (range and mean £ SD)

lnrul:mlfenlh:hlldim _
Parameters Male Female | (M + SD)
40-838 32-74 2-88
WBC (x 10°L) (520=131) | (45=113) | (485=122)
Neutrophuls (%) 21-58 13- 14 13- 58
; (409=42) | (268=3%) (3385+3Y)
| Eosinophils (%) 0 | 0 a
Basophils (%) 0 0 TN L. D i B
Lyvmphocytes (%) B-75 56-81 |  38-B1 -
(5483 5) (684 +42) (61.6+4.1)
Monocytes (%) 2-6 2-11 2=-11
(3.57£04) (4.57 £ 0 39) (4.49 + 14)
RBC (x 107/1) 459724 5355-6.76 459 -7.24
™ (5.8 = 0.67) (6£0.39) (5.9 +0.53)
Hb (g/dl) 119-139 11.7-14.3 1m7-143
. (13.01 £069) | (13.18+£097) | (13.95 +0.49)
PCV(%) 38 -46 3145 33-46
| (423£23) (38643 5) (40.45 4 2.9)
' ESR/MAr 0-3 0-2 0n-3
L (114 £0.77) (1=0.68) (107 =0.73)
| Placlets  (x 107 180 - 265 180 - 256 130 - 265
| mm) (222 + 2 83) 217£231) | (2195=257) |
T MCV.() 5873-75.78 | S437-77%9 | S437-7759
Mt | . (67£5.1) 66 £ 6.3 (68.6 £59)
" MCH (pg) T226-236 08-2407 | 208-2407
_ i (2243%1.2) (22+2.1) (23.64 2 17)
MCHC (g/di) 48719 58565 48719
(6.0£16) (6.2+09) 6.0+ 1.2)
= 14 replicate/sex, M = mean, SD = standard deviation
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Table 2. Serochemical constituents (range and mean = 5.D)
__ of healthy male and female baladi rabbits _
Parameters Male Female Range and
_{mean = SD
Na imEg'L) 132.13-23044 | 14565 -22478 | 132 13- 230.44
. (205 = 58 3) (8522278 | 100 30 54)
K (mEg/L) 28-63 28-63 2863
(47£1.13) (484:086) | (4.78:099)
Ca (mg/dl) 411-98 10,92 - 21 68) 4.11-21.68
; _ (6.55 = 2.07) (U428+37) | (1042 =2 8%)
Mg (mg /dl) 064 - 1.66 016194 0.16- 194
e (1.02 £ 0.42) (097£033) | (1002037
Fe(pg' 100mi) 137 - 267 124 - 208 124 - 267
(20421 = S6.49) | (150,00 = 24 94) | (177 11 £ 50.95)
Cu (p ¢/ 100ml) 42-114% 105 - 198 42 - 1v8
(8454 £ 16.75) | (144,424 1794) | (1144 173)
Mn g/ 100ml) 12-32 -3 ‘8-32
W @.!ﬁtuﬂ | (20.93 4 9.31) (2061 = §.25)
Zn (p g/ 100mly W04-1748 Ma-1472 204-1748
(10857 £2369) | (9443£1971) | (1015=217)

45



). Sc. Tech Vol. 4(2) 2003
References :

1. Mitruka, B M. and Rawnsley, H. M. (1977) Clinical,
Biochemical and Hematological Reference Values in
Normal Experimental Animals Marsons isly. US A

2 Jain, N. C. (1986) Veterinary Hematology, 4™ edn Lea
and Fegbiger, Philadelphia.

3. Kabata, J, Gratwohl, A, Tichelli, A, John, L and
Speck, B. (1991) Hematologic values of New Zealand
White rabbits determined by automated flow cytometry
Lab. Amm. Sci 41,614 - 619

4  Lepuzki, D. A and Woolf, A (1991) Hematology and
serum chemistry of Cottomtail rabbits of Southern
lllinois. J Wild Dis 27,643 - 649

5 Swenson MJ (1993) Physiological properties and
cellular and chemical constituents of blood in Dukes
Physiology of Domestic Animals Comnell University
Press, lthaca

6. Bortolotti, A, Castelli, D and Bonati M (1989)
Hematology and serum chemistry values of adult,
pregnant and new bore New Zealand rabbits. Lab Anim.
Sci 39437 - 439

7. Daci, J. V. and Lewis, S. M (1984) Practical
Hematology, 6" edn, Churchill Livingstone, London

8 Varley, H (1986) Practical Biochemistry, 4" edn.,
William Heinemann Medical Books Ltd., New York.

9. Kathy, L L, Swindle, MM. and Flecknell, P. (1996)
Handbook of Rodent and Rabbit Medicine, Pergmann,
Elsevier Sci. Lid , UK.

10. Brander, G C., Pugh, D. M, Bywater, R 1. and Jenkins,
WL (1991). Vetennary Applied Pharmacology and
Therapuetics, 5 edn , Bailliere Tindall, London.

I1. Murray, RK., Granner, DK, Mayes, P.A. and Rodwell,
V W (1988) Harpers Biochemistry 21th edn., London




