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SUMMARY

The present study was carried out on ten adult healthy Baboon monkies
(five of each sex) obtained from animal’s markets at EL-Tonsey Area,
Cairo Governorate. Coronal abdominal scan was conducted for studying
echo pattern, dimensions, Colour Doppler flow mapping and Spectral
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Waveform of the splenic vasculature. The various obtained vascular
parameters (Peak Systolic Velocity (MAX), end Diastolic Velocity
(MIN), Time Average Maximum Velocity (TAMX), Pulsatility Index
(PD), Resistality Index (RI) and Systolic/ Diastolic Ratio (S/D)) were
measured and statistically tabulated. Morphological studies of the spleen
and corrosion cast for the splenic artery was performed. Histological
examination was conducted to assure of the absence of pathological
abnormalities. The study revealed that the normal Baboon monkey’s
spleen possessed approximately an irregular elongated bean- shaped
appearance, encapsulated by a thin hyperechoic fibrous capsule with
homogenous finely speckled parenchyma. The distribution of the splenic
artery indicated that the splenic parenchyma might be divided into four
segments (two cranial and two caudal).

Key words: Morphological studies on the spleen of Baboon monkey
INTRODUCTION

The Baboon monkey is a member of primates (Klos and Lang,
1982) .The ancient Egyptians divined it in their religion as a symbol of
fertility (Zein EL-Dein, 1951). Nowadays, it is considered as an
important experimental animal (Martin, 1972).

The spleen as a vital haemopoietic organ is involved in many
diseases in animals and human (Abd EL-Wahab, 1982). Its vasculature
and segmentation attracted the attention of many investigators in human
(Gupta, Gupta, Arora, and Jeyasingh, 1976 and Fadel, 1985) and in
different animals (Gupta, Gupta and Gupta, 1978 b,c and 1979, Osman,
EL-Ayat and EL-Khaligi,1987, Abu-Zaid, EL-Khaligi and EL-
Nahla,1987, Abu-Zaid, EL-Nahla, Osman and Erasha, 1989 and Wally
and Gad,1998). Recently, the splenic sonography was used as a simple
non-invasive technique for the descriptive examination of the normal
and diseased picture of spleen in human (Koga, 1979 and Kotb and
Hussein, 1997) and animals (Yamaga and Too, 1984, Barr, 1990 and
Abu-Zaid, 1995).

Therefore, the current work was planned to investigate the
normal anatomical features and echopattern of the spleen as well as
description of the intrasplenic distribution of the splenic artery, and
intern splenic segmentation.
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MATERIAL and METHODS

Experimental animals:

The present work was performed on ten adult clinically healthy
Baboon monkies (5 males and 5 females) ranging from 10-15 kg. body
weight. The monkjes were obtained from animal’s markets at EL-
Tansey Area, Cairo Governorate. Handling, species identification, aging
and clinical examination of the monkies, were adopted according to Klos
and lang (1982).

Splenic sonography:

The monkies tranquilized by intramuscular injection of Ketamine
hydrochoride® at a dose of 10 mg/ kg body weigh (Martin, 1972). The
abdominal hair were clipped, then sonographical examination of the
splecin was conducted while the animal was in right lateral recumbancy,
with transaucer- skin contact ciose 1o the iast ieft rib (Kotb and Hussein,
1997). Further rotation of the left side forward with clevation of the lefl
arm above the head was done o (acjlitate visualization of the spieen.
The echopattern, uityasonic measurement, and arterics of the spleens
were scanned using Acson 128x P10 Colour Doppler computed
sonography scanner , equipped with § M Hz lincar transducer.
Morphology of the spleen:

Animals were well bled via the common carotid artery after
being euthanized by thiopentol sodium® (Fowler, 1993). The abdominal
wall was incised and the shape, colour, consistency, topographical
position and weight of each spleen were recorded.

Arterial Segmentation:

Corrosive morphological study of the splenic artery was
performed in eight resected spleens. The splenic artery was cannulated,

flushed with warm saline solution and injected with 2 commercial plastic
material, Astrallon** (Fadel, 1985). The splenic  tissue, then was

corroded by immersing in 50% hydrochloric acid-

#. Acuson corputed sonography, Acuson Corporoation, 1220  charleston road
Mountain view, California 94039-7393.

+r Astrallon is a copolymer of 70% vinylchloride and 30% vinylacetate produced by
National plastic company Giza Governorate.
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Microscopical examination:

Specimens for microscopical studies of splenic tissue were taken
from the other two resected spleens. The samples were fixed in 10%
neutral buffered formalin, dehydrated in ascending grades of ethyl
alcohol, (%100-70) cleared in xylene, embedded in paraffin and then 4-
6 sections were cut and stained with Haematoxlin and Eosin (Bancroft
and Cook, 1984).

The arterial segmentation was adopted according to Gupta et al.
(1976) through (1979) and Fadel (1985) and the nomenclature was
adopted according to the Nomina Anatomica Veterinaria (1994).

RESULTS

The present work revealed that the spleen of the monkey (Fig. 1)
was sofi, friable and of intense red colour, being insinuated between the
fundus of the stomach, diaphragm and the posterior portion of the left

8, o 108 and 118 ribs. It had an irregular elongated bean- shaped
appearance. Its weight was about 190.55 + 5.11 gm. The spleen
presented cranial and caudal rounded ends, dorsal and ventral borders
and parietal and visceral surfaces. The cranial end was wider than the
caudal one. The dorsal border was convex, while the ventral one was
irregularly undulated. The parietal surface of the spleen was contiguous
to the left abdominal wall. Meanwhile the visceral surface related to the
stomach and intestine. The splenic hilus was situated along the midline
of the visceral surface.

Lieno- Sonography:

The ultrasonographic picture of the normal monkey’s spleen
showed thin hyper-echoic fibrous capsule contoured homogeneous fine
speckled parenchyma (Fig.2). The splenic hilus appeared as hyperechoic
longitudinal area along the mid-visceral surface. The spleen of adult
monkey, recorded 12.00 + 1.82 cm. Length and 5.20 + 1.01 ¢cm width as
measured sonographically.

A. Lienalis:

The splenic artery entered the splenic hilus and shortly within the
parenchyma it divided into four segmental branches (two cranial and two
caudal) in 50% of the examined specimens. Each segmental branch
redivided into two small rami (Fig. 3A). In the other four specimens
(50%), the two cranial segmental branches, of the splenic artery,
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originated together by a short common cranial ramus, and the small rami
of the most caudal segmental artery emanated directly from the parent
splenic artery (Fig. 3B&4). The two cranial segmental arteries proceeded
craniad and arborized within the cranial half of the spleen. Meanwhile,
the two caudal segmental arteries coursed caudad and distributed into the
caudal half of the spleen. Weak anastomoses were observed between the
side branches of the adjacent segmental arteries (Fig. 3A,B&4). Inall
examined cases the vascular plan was perpendicular to the long axis of
the spleen.

The Colour Doppler imaging of the normal monkey’s spleen
mapped its vessels from its hilus toward the splenic parenchyma (Fig. 5
A). Only the large arteries could be easily mapped, however the small
vessels can be traced via the Spectral Wave Doppler (Fig. 5B & Q),
The peak Systolic Velocity, end Diastolic Velocity, Time Average
Maximum Velocity, Pulsatory Index, Resistality Index and Systolic/
Diastolic Ratio of the Aorta, Coeliac trunk, Splenic artery and segmental
branches of the splenic artery were measured and statistically tabulated
(Tablel).

The histological examination revealed normal structures of the
spleen without any pathological lesions either in the white or red pulps.
It was also seen that the splenic blood vessels were free from plaques
and /or arterjosclerosis (Fig. 6).

DISCUSSION

The present study showed that the spleen of adult healthy
Baboon monkey had an irregular clongated bean shape. This description
was dissimilar 1o that of animals and human, It was described as
clongated elliptical in bovine and triangular in sheep (Sisson, 1973),
printed comma shape in horse and rectangle in outline in goat (Wilkens
and Munster, 1981), Dumbbell shape in dog and cat and strap-like in pig
(Dyce, Sack and Wensing, 1987), crecentic in camel (Smuts and
Bezuidenhout, 1987) and lion (Abu-Zaid et al, 1989) and having the
shape and size of 2 clenched fist in human (Last, 1978).

Concerning the ultrasonographical picture of the Baboon
monkey’s spleen, it was in a line with the descriptions of Koga (1979) in
human, Nyland and Hager (1985) and Barr(1990) in dog and Abu-Zaid
(1995) in goat as the splenic capsule appeared hyperchoic corresponding
to its fibrous nature, while the parenchyma was homogenous finely
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speckled which may be attributed to its vascular nature and trabeculae
inside. The ultrasonographical measurement of the length and width of
the Baboon monkey’s spleen recorded 12.00+ 1.82 ¢m and 5.20 +1.01

em respectively. In this connection, Koga (1989) in human mentioned
that the lieno-sonographical measurements might be equal to the actual
£I0ss measurements.

The current study revealed that, the splenic artery entered the
splenic hilus and shortly within the parenchyma, it was divided into four
segmental branches .Osman, El-Ayat and George (1981) in sheep and

cattle and Osman et al. (1987) in buffalo calves recorded seemlier
results. On the contrary, Fadel (1985) in human, Bolbol, Ali and Tbrahim
(1985) in buffalo and Abu-Zaid et al. ( 1989) in lion described the splenic
artery as divided extra-splenic just before reaching the splenic hilus.

From the present study, weak anastomoses were observed
between the side branches of the segmental arteries. In this respect,
Dyce et al. (1987) declared that the splenic artery, in dog and cat, divides
into branches that vascularize splenic compartments which are normally
independent although they do communicate. So, the current work is
confirmed by the conclusion of Clausen (1958), Gutierrez- Cubillos
(1969) and Gupta ¢t al. (1976) in human, Gupta et al. (1978 b) in dog
and Abu-Zaid et al. (1989) in lion that the mammalian spleen is
generally segmented. On the other hand, Osman et al. (1987) in buffalo
calves and Wally and Gad (1998) in goat described the spleen as
unsegmented.

Colour Doppler imaging of the normal Baboon monkey’s spleen
mapped its large arteries from its hilus toward the parenchyma.
However, and in accordance with Meritt (1992) in human, the
superimposed intestinal gases obscured the smaller intrasplenic vessels.
Thus, the Pulsed Doppler technique is essential for detecting the blood
flow in the smaller intrasplenic arteries.

The normal vascular parameters (Peak Systolic Velocity, end
Diastolic Velocity, Time Average Maximum Velocity. Puslatility Index,
Resistality Index and Systolic/ Diastolic Ratio) of the aorta, coeliac
frunk, splenic artery and its segmental branches provide a good picture
for the physiological status of the splenic vessels in relation to the
general circulation.

From the present study, it was concluded that the splenic artery
of the adult healthy Baboon monkies was divided into four branches
(two cranial and two caudal). So, the spleen can be divided into four
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segments (two cranial and two caudal), that makes the partial
splenectomy is possible. The lieno-sonography and the Colour Doppler
mapping, Spectral Waveform as well as the normal vascular parameters
of the splenic vasculature may be considered as good tools for complete
clinical diagnosis of the spleen.
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Table (1):showing the various parameters of the Aorta, Cocliac trunk, Splenic
artery and Segmental branches of the Splenic artery (Mean +8D)

| Artery MAX | MIN [TAMX[ Bl | RI | SD |
% Aorta 04840032 | 0.011+0.18 | 0.3050.012 | 021.0+1.41 | 021.040.61 | 210.0+2.66
Caeliac trunk. 0.45+0.013 | 0.17+0.050 | 0.30+0.028 | 030.0+1.3) | 071.0:0.60 | 300.0+2.64
Splenic artery 0.42:0.041 | 0.1630.071 | 0.290.001 | 0110 +1.30 | 014.0 0.52 | 022.042.55
Segmental artery 040 40,041 | 0.16:0.041 | 0.074+0.25 | 091.0+1.20 | 021,0+0.51 | 122.042.50
MAX = Peak Systolic velocity. MIN= end Diastolic Velocity.
TAMX= Time Average Maximum Velocity, PI = Pulsatory Index.
RI-  Resistality [ndex. §/D ~ Systolic/ Diastolic Ratio.
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Fig. 1: Photographic representation of a Baboon monkey’s s
(Parjetal surface).
1- Extremitas cranialis
3~ Margo dorsalis.
5=

2- Extremitas caudalis.
4- Margo ventralis.

Stomach.

Fig. 2: Coronal ultrasonographical imag of the normal spleen of an adult
healthy monkiey. Note the splenic capsule (C) and parenchyma

(P).
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Fig. 3 A & B: Diagrammatic illustration showing two different patterns
to the mode of division of the splenic artery.
A- A Lienalis.
B- R. Cranialis.
1,2- Aw. Segmentules cranialis,
a,b.c.d- Re. De Aa, Segmentales cranizalis.
3.4- Segmentaie caudalis.
e.fig.h-Rr. De Aa. Segmentales caudalis.

2 i

monkey’s spleen, showing a mode of the intrasplenic
distribution of the splenic artery.
A- A, Licnalis,
B- R. Cranialis.
1,2- Aa. Segmentales cranialis.
ab,e,d- Rr. De Aa. Segmentales cranialis.
3- A. Segmentales caudalis.
ef,g.h Rr. De Aa. Segmentales caudalis.
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Fig. 5: Colour Doppler mapping of the splenic vasculature (A), showing
Spectral Wave Daoppler of the splenic artery (B) and scgmental
artery (C).

Kig. o Gl 8 :
Fig. 6: Cross section in the normal spleen of 2 Baboon monkey, showing
no pathological lesion (H&E. X.400).
C- Splenic capsule T- Splenic trabeculae.
W- White pulp. R- Red pulp.
A- A small branch of the splenic artery.
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