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18 {RODUCTION

The lowered produciivity of tns Bgyptien buf-
‘eloes, oompsred with Friesian oettle is a ssjor
roblem in raising buffaloes in Egypt. 8inoe most
2 the milk produced in A.R.B. is from buffeloes, it
P8 sxtremsly importamt to investigate the ressons
ohing this low milk yleld of Bgyptian buffaloes.

To my knowledge, there i@ no publighed infor-
ation on the developmental characteristios of buff-
loe udder, and the trials carried on evoking udder
rowth in buffaloes by the use of sex hormones (El1-
heikh et al., 1967) were unsucceasful. It wes,
herefore, e very interesting topic to inveatigate
nd I was perticularly interested in comparing buffa-
%8 with & quits sengitive snimel to such hormone
~eatments i.e, Friesian cattle in determining the
lstologioal structure of tne memmery glands of both
ffeloss and cattle.

Mothods of estimation of the secretory funct-
uing tissue in the uamnary glsnﬂs depnnﬂ noatl;y on

Eﬁirogrcﬂ ‘and he quantli:abive chem:u:al 691; pTm

one of both DRA snd RNA contents in udder tissaé. CoT s
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(n the present work I will discusa only the quant-
itative higtologioasl arohitsoture of udders of ea=
itle end buffsloes. The diffexrences between theme
iwo species with regpest to milk production and fat
»rosnptege refleoct major varistions in the type snd
isture of Yha secretory tissus in these two speoies.

In this investigation, I will try to clarify
iheae Qifferences between the udders of buffaloss and
Priesisn cattle, thet, mey cruse the differences in
d’.‘!.t"mim. The histological study, :n.'aaontsd
re, was ﬂom to deseribe the micro-struoture archi-
ieo¥irs 0f the buffaloe udders end compsring it with
het df;rrn'sim, A quentitative estimation of
;he glandulsr tissue and its proportion to the uvdder
onponents was slso atudied.

Further investigations on the chemicel compo-
::!.ti.m m the Mamnioal rrocesges involved in milk
mﬂilniaj m.th:m the sacretory cells of the mgr
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FART I

HISTOLOGICAL STUDY OF THE UDDER

Central Librarv - Ain Shams Universitv



- 3 -

BREVIEW OF L] TERATURE

Deyelopmental changes of the Memmery Glands:
Bebsfer (1929) found that the memmary glend of

the virgin memma cowposed of very few and small groups

of dlveoll, sgattered in sbundant thick cotnective tissue.
In the cese of pregnsncy the glsnd ducts dbud out ertensiv.-
ely sand the alveoll enlarged until the greater psrt of
the oconnective tissus in the mammary region wes per-
msated by them., The same suthor snd many other inves--
tigetaors, Wallace (1953) in calves snd lambs, Yamamsto
and Turner (1955) in beifers, Griffith and Turner(1959)
in rets, Misonw and Hikman (1959) in rats, Moon,Griffith,
Turner, Powell and Mery (1959) in rets, Willisms end
Turnsxr (1962) in heifers, Anderson and Turmer (1962)

in mice, Hindery and Turner (1963) in heifers, Bresc-
ieni (1968) in mouse, Sué, Tucker and Meites (1°68)

in heifers, Tucker (1969) in rsts and Wiknem, (1969)

in mice, proved that the growth of the dnct system was
caused by the action of oestrogen hormone. However,

the deﬁioment of alveoli wes brought abomt by prog—
Jastrme hormene, ﬁ:e same f].nﬂ:m@ were cmﬁmed
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sexusl cycle of the overi-s and utersus, It ia

probable that the changes in the breast consist in
hyperplesis end perhaps edexa of the interstitiel
connective tissue; the claim that the duotule and

2olnar progrsvid changes in the endometrium is pro-
bably undoubtful.

The electron aicroscopical invigtigstion made
by Weugh, Hoven and Ven Der (192) demongtrated that
the fine structure of the resting and pregnant brea-
8% in bhumen wazs found to be 8imilsr to that repmrted
by other workers for mloce, rats end cows,

Sabantsev and stsrtsev (1554) found in pure-
bred Siberisn calves, siberisn x simmental, corssb—
reds snd the progeny of kostroma o on siterisn x
simmentel $#, that differences in growth from birth
to twelve months old were gignificant and were con-—
fined to fat and connective Sisgue. The mammary
jrowth wes intensive during the period between twe-
Lve =nd twenty months. This wee dve %o the develop-
tental changes of ducts and alveoli. They slso found
ihat regular massage of the napmary gland during the
iame period (12—20 mohths) doubied the sise of thé
iland and the increase was due to greater glsniular -
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tissue and sliveolsr development mnd to less fet deve~
lopment,

The histologlcel exeminstion of developing
calves aged between 3 and 8 momths showsd sonsifer~
eble veristion betwesen individnels in the glandular
tissue (Negini 1961), 'there was some degree of di-
fferentiation even in the tissue of 3 months 0ld

oalves.

Twe histological changes in the memmary glend
of the som embryos were studied by Erok (1960). He
showed that the glands were firast noticable at% 20 te
22 days end the teats et 22 to 30 dayas. A% 90 days
the ducts began to drench and terminsl distensions
were fomed, He also mentioned thet marked changes
oceurred in the histological structure of the gland
dwring the tramsition from embryonic %o post-embryo-
nic stege and the development up to 7 months post~
pertum wes rether slow consisting of proliferation
and brentéhing of milk ducts end the formation of el-
veoli, . A% twe].ve ‘months old, he found that the sec—
mtm elements were at:.].l J.nadeqnately de%relopeﬁ *u‘he

glanﬂa eons:.st:.ng cha:n.ﬂ,y of oonnec‘f.a.?e t:l:ssnaﬁnﬂ

there were no synpboms. of ‘Secretary sEbivity G
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Solovi and Bktov (1961) found in gilts eged
betwean four sxd eighteen months that the developm-
ot remds of the memméry gland in gllts of four
monthe 014 were com¥inued in thowe of six momthe.

At nine, twelve and eighteen xontha, the glands oon-
tained elveolar tissus at widely 4iffering stages of
donloma#, sven in gllts of the same stage. They
8dded that she roportion of the gland connective
bissue was higher in aross-bred than in purebred pigs
A 8light inorease of the ssme pettern ocbaerved in the
alveoli, ddomiler and Glowishing (1967) ropmw
that the hok gleal structure of the glend in ha-
nater, gnﬂ% p:ls snd rat were very similar,

Abren, Weienne and Monique (1957) studied the
lﬁ'reloment of the msmmary glapnd in normsl snd ces-—
muwmwameam._ In both groups
ahe-&hm shma naly reaww ﬂnct amn ak
3197 defs awt onl bug eevelufment st 55—50
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of two or more lsyers in the normel thr-e menths old

rats.

Maibenco (1960) observed varyin: degreea of
sctivity in memmery glends of umtreested femsle rats
of 350 to 95C days of age. 0lder sninals have enla-
rgements along the bresst lines, which contsined milk-
1ike Tluigs. He also declsred that secretion waa
sspocisted with ductal and lobule-alveolar prolifers—

tion,

In the mouse memmary gland, Sekhri, Pitelkes
and Doeme (1967) foupd that the featal and one day
old glends hsve rudimentsery duct spstem, terminating
in end buds which were absent in one to three week

glands snd resppesred at the four week stege.

Turner (1952), Msyer snd Klein (1961) descri—
bed the histologicsl structure of the mapmery gland

25 follows:

1) Memmary parenchyms: has different epithelisl
structure ot the ducts and acini levels, both as re-

gards the epithelium and periepithelial structures.

ii) Memmary Stroma: contains inter-lobar commective,
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emalleast lobule weg consiusted of elorn. ~ted tubes of
sacs, alveolsr ducts, covrred by round evaginstions

and the erlveoll.

The slveoli:

The egcini or alveoli which together form the
lobulo-plveolar system, were degcribed by Schafer
(1952) in human and Msyer amd Klein (19561) in cow
end goat, They are smsll vesielss cr sacs of une-
qual sizes, made up of a basement or vitreous memb—
rene, alayer of myoepithelial ocells snd s layer of
secretory cells. The same descrittion was mentioned
by deximow (1452) in human; Turner (1952) in cows,
goats, sows, gilta and pigs; Weber, Wyend, Phillips
and Mary (1957) in bovine, Chumskov (1963) in eigh-
teen months o0ld heifers; and Helimnir (1968) in rets.
The oconstructure of the alveoli in these different
species wes almost slike.  Schafer (1¢29), Maxi-
wow (1952) end Ham (1965) in humen observed that the
epithelial cells linning the alveoli were columnsr
in shepe, TWeber et al. (1957) in bovine described
them as low columnsr, and Mayer and Klein (1961) re-
vealed thst they may be cuboidsal or columar.

Schafor (1929) stated that the epithelial
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Biborski (14956} found that the =lveoli in Black
Picd celves aged 7 to 25 c-ys were fairly lmrge and
less branghed than in polish Red celves at the same
Bge ,

Giebina, [luticuve rnd rudryasviscv (1940) found
in various agc groups of large white pigs renged bet-
ween six nd twelve monthe age, fully d-veloped slv-
ecli, with clear indications of secretory prosess in

the epithelium linning priscnt at twelve months.

Gross, Goodwin end silver (1.58) examined the
slveoll in normel and egsl-ctic sows before ferrowing
and showed that, they were small end filled with a
bhyeline oesinophilic secretion. The alveoli becsme
progresgiv.ly distendsd and the eosinophilic material
wa8 replaced by besophilic materisl and fat mec¢retion
began, At farrowing, the =lveoli contrascted end
their contents were svaculated. Bveolution in engo—
rged glends vas shoan by solidif@cation of the slveo-
1i and by swollen and degencrabting epithelial cells
and later stromal proliférétion{

Toe ducts:

Schafer (1929), Meximow (1952) and Hem (1965)

aentioned that cach mamma acbually represents s group
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of glands, whigh open by numerous ducts upon the apex
of the nipple. Bach duat is dilsted into a amall re-
gervoir, the aiz;— lsctiferous, just before reachling
the nipple, lying between snd eround the ducts plein
nuscular tissuve, The ducts sre found to commemce in
groups of esccular slveoli,  Ham (1965) edded that
in the resting breast epithelisl parenchyma, such as
ig present consists only of single ducts or little
clusters of ducts widely separated from one another

Wy connective timsue.

Giebins, et sl. (1940) showed that the mamma-
ry gland in various age groups of lerge white pigs ¢
conteins one to four ducts, most, frequently two,0pen
in the teats with amall opennings st the 1ip of the
temt, Bach duct has & corresponding gland which has
no sonteot with the edjacent glands orenning into the

sape teat,

In the memmery glsnds of bhuman (Maximow 1952
and Hem (1965) ond goet &nd boVine (Turmer 1952 and
¥eyer =nd Klein (1961), the ducts are grouped into
small lowies, These pass over without definite bou-
pdaries into the primery exerstory ducts by e simple
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