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INTRODUCTION

Protection of the body against deleterious 

effects of invading foreign substances is a critical 

function of the lymphatic system, which necessarily 

involves the activity of many organs and tissues. The

lymphatic organs include central (primary) and 

peripheral (secondary) lymphatic organs. The central 

organs are the thymus and bursa Fabricii in birds or the 

bone marrow in mammals. The peripheral lymphatic 

organs consist of the lymph nodes, spleen, tonsils and 

Peyer's patches. This study comprised of a comparative 

developmental study of the thymus and spleen as 

representatives of primary and secondary lymphatic 

organs in foetal goat.

MATERIALS AND METHODS

The study was conducted on 41 goat foetuses. 

After recording straight and curved CRL (Crown Rump 

Length), the age of the foetuses was calculated using the 

formula derived by Singh et al. (1979), for goat 
1/3

foetuses, W  = 0.096 (t - 30), where, W = Body weight 

of the foetus in g and t = Age of the foetus in days. Based 

on the age, the foetuses were divided into five groups 

corresponding to five months of gestation. Embryos and 

foetuses upto 90 days of age, were fixed as such. In still 

older foetuses, in addition to histology, the gross 

parameters like shape, colour, position, weight, 

length (long diameter), width (short diameter) and 

thickness of these organs were also noted to 

determine the age-related changes. The data 

collected were analysed statistically (Snedecor and 

Cochran, 1994).

RESULTS AND DISCUSSION

Thymus: 7KH WK\ P LF SULP RUGLD DSSHDUHG LQ

HP EU\ RVR IE \ G D\ V ) LJ % \ G D\ VWKH\

EHFDP HVROLGHSLWKHOLDOFRUGVZLWKGHYHORSLQJ EORRG

FHOOVDQGO\ P SKRF\ WHV3UHVHQFHRI GHYHORSLQJ EORRG

FHOOV revealed the commencement of thymic 

haemopoiesis by this age of foetal life. It indicated 

that lymphocytic proliferation in the thymus started 

at an early stage, confirming the findings of 

Ackerman (1967) in foetal cats.
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7K\ P LF HSLWKHOLDOUHWLFXOXP EHFDP H LQYDGHG E\

EORRGYHVVHOVIURP WKHVXUURXQGLQJ P HVHQFK\ P HE\

GD\ V 7 K\ P LF WLVVXH H[ WHQGHG GLIIXVHO\

YHQWURODWHUDOWR WKHWUDFKHD IURP ODU\ Q[ WR FUDQLDO

WKRUD[ %\ WKLVDJH WKHO\ P SKRF\ WHVILOOHGWKHVSDFHV

EHWZHHQ HSLWKHOLDOFHOOV ) LJ P DNLQJ WKHRUJDQ

DSSURSULDWH WR EH NQRZQ DV D O\ P SKRHSLWKHOLDO

RUJDQ

Fig. 2 Thymus showing lymphocytes (arrows) in the 

interstitial space at 60 days.  H & E x 400

7KHWK\ P XVZDVGLYLGHGLQWROREHVDQGHDFK

RI ZKLFK ZDV VXUURXQGHG E\ D FRQQHFWLYH WLVVXH

FDSVXOH 7KLQ VHSWD H[ WHQGLQJ IURP WKH FDSVXOH

SDUWLDOO\ VXEGLYLGHGWKHOREHVLQWRVHYHUDOOREXOHV

Fig. 3 Thymus at 99 days. H & E x 100

1.Cortex 2. Medulla 3. Thymic corpuscles

' LI IHUHQWLDWLRQ RI WKH WK\ P LF

SDUHQFK\ P DLQWRFRUWH[ DQGP HGXOODZDVREYLRXVE\

GD\ VRI JHVWDWLRQ 7KHFRUWH[ FRP SULVHG RI DQ

HSLWKHOLDOUHWLFXOXP ZLWKO\ P SKRF\ WHV $ WWKLVDJH

thymic (Hassall's) corpuscles appeared in the future 

medullary region the number of which increased as 

the gestational age advanced. 7KH DSSHDUDQFH RI

thymic corpusclesD OVRindicated an early maturation 

of this primary lymphatic organ.

/ \ P SKREODVWV DQG P HGLXP VL] HG

O\ P SKRF\ WHV SUHGRP LQDWHG LQ WKH P HVKHV RI WKH

SHULSKHUDO HSLWKHOLDO UHWLFXOXP ZKHUH P LWRWLF

GLYLVLRQVRFFXUUHG SURGXFLQJ VP DOOO\ P SKRF\ WHV

WKDWGLIIHUHQWLDWHGLQWKHGHHS FRUWH[ 7KHFRUWH[ VWDLQHG

P XFKGDUNHUWKDQWKHP HGXOODGXHWRDGHQVHUSRSXODWLRQ

RI O\ P SKRF\ WHV ,Q WKH P HGXOOD D IHZ HSLWKHOLDO

UHWLFXODUFHOOVKDG WKHVDP HVWUXFWXUHDVWKRVHLQ WKH

FRUWH[ KRZHYHUP DMRULW\ RI WKHP ZHUHP XFKODUJHULQ

VL] H

Spleen: During initial stages of gestation, the 

mesenchymal primordium of spleen presented irregular 

vascular network with reticular fibres and cells.  It 

appeared in the dorsal mesogastrium close to the 

stomach (Fig. 4). By third month the organ presented 

haemopoetic cells and reticular cells. The latter were 

with irregular cytoplasmic processes. The cellular 

haemopoetic areas masked the basic structure of the 

spleen in which the red and white pulps were 

indistinguishable. The number and size of these 

haemopoietic foci gradually reduced towards the 

terminal stages of gestation. The undifferentiated

capsule presented only a single layer of cells by third 

month of age.

Fig. 4 Cross section of coelomic cavity at 48 days. H & E x 100

1. Spleen  2. Stomach  3.Dorsal mesogastrium

By 81 days, the differentiation of splenic 

parenchyma into red pulp and white pulp was not 

evident. A thin capsule was noticed surrounding the 

organ, however, no trabeculae was seen extending into 

the parenchyma. The peritoneal covering seen on the 

external surface of the capsule presented one to two 

layers of cells. Clumps of haemopoetic areas and non-

nucleated RBCs were also seen in the parenchyma. 

By 93 days of age, the splenic parenchyma resembled 

that of mature animals with distinct red and white pulps 

() LJ . Trabeculae extended from the capsule into the 

interior of the organ. The capsule and trabeculae were 

made up of connective tissue, smooth muscle fibres, 

blood vessels and nerves and had a thickness of 32�m.JI
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The size of the lymphocytes reduced from 5 to 4�m as 

age advanced. 

Fig. 5 Spleen at 93 days. H & E x 100

1.Trabeculae 2. Capsule 3. Red pulp 4. White pulp

The mean values for length, width, thickness 

and weight increased with advancing age, confirming 

the observations of Baishya et al. (2001) in pigs.  But the 

contribution of the weight of the foetal spleen to the 

body weight decreased as the age advanced.  It was 0.96 

per cent by third month, which got reduced through 0.41 

per cent by fourth month to 0.17 per cent by fifth month. 

It was obvious that in the absence of antigenic 

stimuli, the spleen, which is a secondary lymphatic 

organ, developed very slowly and its final maturation 

was to take place only in the postnatal period. This was 

in contrary to an early progress in the development of 

thymus, a primary lymphatic organ, which was 

needed to develop immunity even before birth. This

primary immunity will be sustained with utmost 

importance in the early postnatal period also, after 

which regression of the organ occurs. 
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