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Histochemical study on the mammary gland of Indian buffalo (Bubalus bubalis)
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India has the best dairy breed of buffalo in world, which
play vital role in the economy of the farmers. Information
on the histochemical.study ofbuffalo mammary gland is very
scanty (Katiyar 1982, Uppal et al. 1995). The present study
was made to elucidate the distribution of neutral and acid
mucopolysaccharides, basic protein and lipid in the mammary
gland of lactating and non-lactating buffaloes.

The study was conducted on the mammary gland of 6
Indian buffaloes (lactating and non-lactating). The tissues
were collected from different regions of the teat and udder
and fixed into 10% neutral buffered formalin and Buins
fixative. The samples were processed for paraffin block
preparations by cedar wood oil schedule (Luna 1968).
Sections of 5-7 Jlm thickness were obtained and stained for
histochemical techniques (Table 1).

had high content of neutral mucop()lysaccharicl~s and low
basic proteins. The sudanophi lie lipids were better
demonstrated in nerve fibres and adipose liSSllt~ than lhe
epithelium. Histochemical study of Adams (It al. I.' 196 I) on
bovine teat revealed lipid producing cells in the streak cClnai
epithelium. The lipid was mainly phospholipid \vilhoUl
cholesterol.

The folds of rosette had mosaic appearance in rcsp~ct to

distribution ofneutral mucopolysaccharides which were mor~

in epithelium whereas stroma had more acid
mucopolysaccharide (Fig. 2) whereas Uppal et al. (1095)
reported moderate activity of ncutral and acid mucopoly
saccharide in epithelium.

The epithelium of teat and gland Sil1ll~ was moderately
positive for acid mueopolysaccllaridcs \vhcrcn~ stroma was

Table 1. Histochemical stains used in the study
----------------------------------_._--------- .. -..._-_._.._------- .. _-_.
Stains

Periodic Acid Schiff and
Alcian Blue (pH 2.5)

Mercuric Bromphenol Blue
Sudan Black B
Acid Haematin

Purpose

Neutral and Acid Muco-polysaccharides

Basic Protein
Lipid*
Phospholipid*

Reference

Sh~ehal1 and I-1mpchak (l9'/~,)

P~arsc: (1972)
Chayen el al. (1969)
Chayen et al. (1969)

---------------------------------_ .. -------- -----_.._. --- ..__..-
*Cryostat sections from fresh and unfixed tissues were used to demonstrate lipid and phospholipid.

The streak canal of buffalo teat was lined by keratinised
stratified squamous epithelium, which showed low content
of neutral mucopolysaccharide. The acid mucopoly
saccharide was moderate in the basal layers of the epithelium
(Fig. 1). The histochemical reaction for neutral and acid
mucopolysaccharides is comparable to that reported by Uppal
et at. (1995) in buffalo. Adams et al. (1961) reported that
glycogen was localized in the stratum spinosum and basal
layers of the stratum granulosum in sreak canal epithelium.
The keratin layer had high content of neutral
mucopolysaecharides and basic proteins. The stromal tissue
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strongly alcianophilic as reported earlier by Kaliyar (1982).
The ducts surrounding the gland sinus contained more neutral
mucopolysaccharides. The gland sinus epithelium ancl blood
vessels showed intense reaction for basic protein whercas
stroma was moderately positive. Dislribulion of lipid was
low in epithelium and high in mylenated llerve fibres and
adipose tissue, whereas Kaliyar (1982) failcello demonstrate
lipid in gland sinus epithelium in buffalo mammary gland.

In lactating mammary gland. alveolar epithelium and
secretory material was moderatcly positive for neutral
mucopolysaccharides wheras the baSement membrane
showed strong activity. The stroma was moderately positive
for acid mucopolysaccharides. In non-lactating buffalo,
corpora amylacea showed intense reaction for ncurral
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Figs 1-6. 1. Section of streak canal showing higher content of acid mucopolysaccharides in basal layers of epithelium(EP) and neutral

mucopolysaccharides in the keratin layer (K) and stromal tissue (ST). PAS/AB. x 140.2. Fold's (F) of rosette showing ABIPAS reaction in
epithelium (EP) and stroma (ST). PAS/AB. x 70. 3. Section of mammary gland from non-lactating buffalo showing ABIPAS reaction in
alveoli (A), interlobular stroma (ST) and corpora amylacea (CA). PAS/AB. x 140. 4. Section of mammary gland from a lactating buffalo
showing distribution of basic protein in alveoli (A) and ducts (D). Mercuric Bromphenol Blue. x 70. 5. Section of mammary gland from
non-lactating buffalo showing distribution of lipid in alveoli (A) and adipose tissue (AT) Sudan Black B. x 70 6. Section of mammary gland
from adult buffalo showing fine granUles of phospholipids in parenchyma (P). Acid haematin. x 70.

mucopolysaccharides, but some of them have alcianophilic
reaction at their periphery (Fig. 3) whereas Katiyar and
Chandra (1994) observed that corpora amylacea were
intensely reactive for periodic acid schiff stain and acid
mucopolysaccharides in lactating buffalo and the reactions
were mild in the non-lactating buffalo. Reid and Chandler
(1973) mentioned that in the secretory alveoli, a minority of
cells presented glycogen and the alveolar cells in the dry
cows also contained some glycogen. They also observed that
the lumina of ductules in the heifers mammary gland
contained an amorphous substance which showed negative
reaction for glycogen, acid and sulphated mucopoly
saccharides and lipids. Katiyar (1982) observed spindle
shaped myoepithelial cells between lining epithelium and
basement membrane of alveoli, ducts and gland sinus in
buffalo which exhibited mild to moderate reaction for acid
mucopolysaccharides. Epithelium of alveoli and ducts was
strongly positive for basic proteins in lactating mammary

gland. The secretory product was moderately and stromal
tissue was weak to moderately positive for basic proteins
(Fig. 4). Swanson and Paffenberger (1979) showed that
secretory material in the lumen of alveolis contain fat globule
and proteins. The corpora amylacea showed intense reaction
for basic protein in non-lactating mammary gland.
Distribution of lipid was mild to moderate in alveolar
epithelium and strong in adipose tissue in non-lactating
mammary gland (Fig. 5). Michel (1981) reported
reappearence of adipose tissue in dry' udder after lactation.
Phospholipids showed fine granular reaction in alveolar
epithelium and no reaction in stromal tissue (Fig. 6).
Dellmann (1971) reported the presence of lipid droplets in
the alveolar cells of the ruminant mammary gland.

SUMMARY

The histochemical study on mammary glands of Indian
buffalo revealed that neutral mucopolysaccharids and basic



January 2006] MAMMARY GLAND OF BUFFALO 45

proteins were more in the alveoli of lactating gland, whereas
acid mucopolysaccharides were better demonstrated in
stromal tissue of non-lactating gland. The sudanophilic lipid
was better demonstrated in epithelium of alveoli and duct
system of lactating buffalo. The corpora amylacea was
strongly positive for neutral mucopolysaccharides and basic
protein in non-lactating mammary ~land.

REFERENCES

Adams E W, Richard C G, and Murphy J M. 1961. Some histological
and histochemical observations on bovine teat epithelium. COl7lell
VeterinQ1Y 51: 124-54.

Chayen J, Butcher R G, Bitensky L, and Poulter L W 1969. A Guide
to Practical Histochemistry. pp 83-174. Oliver and Boyd,
Edinburgh.

Dellmann H D 1971. Veterinm}' Histology (an outline text Atlas).
pp. 257-58. Lea and Febiger, Philadelphia.

Katiyar R S 1982. 'Gross, histological and certain histochemical
observations on the mammary gland of buffalo (Bubalus
bubalis)'. Ph.D. Dissertation, CSA University of Agriculture and

Technology, Campus, Mathura, India.
Katiyar R S and Chandra G. 1994. Histornorphologkal and

histochemical observations on the corpora amylacea in the udder
of buffalo (Buballls bubalis), Indian Journal (~t' Veterillary
Anatomy 6: 12-16.

Michel V G. 1981. Histological pattern of lactic gland of cattle in
all phases of lactation. Mit Veterinm:v Medicine 36: 537-41.

Pearse AGE. 1972. Histochelllistl)'; Theoretical and Applied. 3rd
edn. VoLlI. Churchill Livingstone. London.

Reid I M and Chandler R L. 1973. Ultrastructural studies on the
bovine mammary gland with particular reference to glycoren
distribution. Research in Veterinary Sdl'II(,(' l·~: 33~I-W.

Sheehan DC and Hrapchak B B. 1973. r;,cOIY (lilt! p,.,iC'!;!\' (~!

Histochemistry. pp 89-115. The CV i\.hlsby Co.. S~\il1l LOllis.
USA.

Swanson E Wand Poffenbarger J 1. 1~)79. \lullll1lary ~lal1t!

development of dairy heifers during their first ge~talinn . .I11!trlW!

of Dail:v Science 62: 702-04.
Uppal S K, Singh K B. Bansal B K. Nauriyal 1) C alld Roy K S

1995. Histomorphological study on the teat (malllmary papilh1
of Indian buffalo. Indiall Journal of Anil/lui SI'icli('('.\ ()5: ~)3-·

56.


