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Milk Digestion in the Suckling Rat

Grant HL 28372 from the NIH. The author is in-
debted to the Journal of Dairy Science for per-
mission to use Figure 7, and to the Anatomical
Record for permission to use Figure 15.

References

1. Aw TY, Grigor MR. Digestion and absorption
of milk triacylglycerols in 14-day-old
suckling rats. J. Nutr. 110, 1980,
2133-2140.

25 Berendsen PB. Sites of lipoprotein produc-
tion in the small intestine of the un-
suckled and suckled newborn rat. Anat.
Rec. 195, 1979, 15-30.

3. Berendsen PB, Blanchette-Mackie EJ. Milk
1ipid absorption and chylomicron produc-
tion in the suckling rat. Anat. Rec.

195, 1979, 397-414.

4. Berendsen PB. Ultrastructure of casein in
the stomach and duodenum of infant rats at
different ages of suckling. J. Dairy Sci.
63, 1980, 1224-1229.

5. Bergener M. Die Feinstruktur des Diunndar-
mepithels wahrend der physiologischen
Milchresorption beim jungen Goldhamster.
Z. Zellforsch. 57, 1962, 242-274.

6. Blanchette-Mackie EJ, Scow RO. Effects of
lipoprotein lipase on the structure of
chylomicrons. J. Cell Biol. 58, 1973,
689-708.

7. Blanchette-Mackie EJ, Scow RO. Scanning
electron microscopic study of chylomicrons
incubated with Tipoprotein lipase. Anat.
Rec. 184, 1976a, 599-610.

8. Blanchette-Mackie EJ, Scow RO. Retention of
lipolytic products in chylomicrons incu-
bated with Tipoprotein Tipase: electron
microscopic study. J. Lipid Res. 17,
1976b, 57-67. T

9. Egelrud T, Olivecrona T, Helander H. Studies
on gastric absorption of lipids in the
suckling rat. Scand. J. Gastroent. 6,
1971, 329-333.

10. Farrell HM Jr. Models for casein micelle
formation. J. Dairy Sci. 56, 1973,
1195-1206.

11. Ferlatte MI, Zeman FJ. Lipid absorption in
newborn rat intestine. Dev. Biol. 57,
1977, 1-14.

12. Franke WW, Luder MR, Kartenbeck J, Zerban H.
Keenan TW. Involvement of vesicle coat
material in casein secretion and surface
regeneration. J. Cell Biol. 69, 1976,
173-195. T

13. Glaser J, Carroad P, Dunkley WL. Surface
structure of cottage cheese curd by elec-
tron microscopy. J. Dairy Sci. 62, 1979,
1058-1068.

14. Glaser J, Carroad PA, Dunkley WL. Electron
microscopic studies of casein micelles and
curd microstructure in cottage cheese. J.
Dairy Sci. 63, 1980, 37-48.

15. Hamosh M, Scow RO. Lingual Tipase and its
role in the digestion of dietary lipid.

J. Clin. Invest. 52, 1973, 88-95.

16. Hamosh M. Digestion in the newborn: Role of
Tingual lipase and preduodenal digestion.
Pediat. Res. 13, 1979, 615-622.

89

i 78

18.

19.

20.

2L,

22,

23,

24.

25,

26.

27

28.

29,

30.

31.

32.
33

Hayashi S, Smith LM. Membranous material of
bovine milk fat globules. I. Comparison of
membranous fractions released by deoxycho-
late and by churning. Biochemistry. 4,
1965, 2550-2564.

Helander HF, Olivcrona T. Lipolysis and
1ipid absorption in the stomach of the
suckling rat. Gastroenterology. 59,
1970, 22-35.

Henning, SJ. Postnatal development: Co-
ordination of feeding digestion and meta-
bolism. Amer. J. Physiol. 241, 1981,
G199-214.

Hirose M, Kato T, Omori K, Maki M, Yoshikawa
M, Sasaki R, Chiba H. Purification and
properties of a major casein component of
rat milk. Biochim. Biophys. Acta. 667,
1981, 309-320.

Jensen RG, Lambert LG, Hamosh M. Positional
specificity of human lingual lipase. Fed.
Proc. 40, 1981, 337.

Johnston JM. Mechanism of fat absorption.
In: Handbook of Physiology, Code CF (ed.).
American Physiological Society, Washington,
D.C., U.S.A. 1968. Vol. III, Section 6,
pp. 1353-1375.

Kalab M, Harwalkar VR. Milk gel structure.
1. Application of scanning electron micro-
scopy to milk and other food gels. J.
Dairy Sci. 56, 1973, 835-842.

Kalab M. Microstructure of dairy foods. 1.
Milk products based on protein. J. Dairy
Sci. 62, 1979, 1352-1364.

Koldovsky 0. Development of the Function of
the Small Intestine in Mammals and Man.

S. Karger, Basel, Switzerland, 1969.
pp. 75-120.

Kudo S, Iwata S, Mada M. An electron micro-
scopic study of the location of k-casein
in casein micelles by periodic acid-silver
methenamine staining. J. Dairy Sci. 62,
1979, 916-920.

Linzell JL, Peaker M. Mechanism of milk
secretion. Physiol. Rev. 51, 1971, 564-
597.

Miranda G, Pelissier JP. In vivo studies on
the digestion of bovine caseins in the rat
stomach. J. Dairy Res. 48, 1981, 319-326.

Morikawa Y, Matsuo S, Eguchi Y, Hashimoto Y.
Light and electron microscopic studies on
the gastric parietal cells in perinatal
rats. Biol. Neonate. 35, 1979, 312-320.

Noack R, Koldovsky 0, Friedrich M, Heringova
A, Jirsova V, Schenk. Proteolytic and
peptidase activities of the jejunum and
ileum of the rat during postnatal develop-
ment. Biochem. J. 100, 1966, 775-778.

Payens TAJ. Association of caseins and their
possible relation to structure of the
casein micelle. J. Dairy Sci. 49, 1966,
1317-1324.

Platt BS. Digestion in infancy. Fed. Proc.
20, 1961, 188-195.

Slattery CW. Casein micelle structure : an
examination of models. J. Dairy Sci. 59,
1976, 1547-1556. oH




P.B. Berendsen

34. Slattery CW. Variation in the glycosylation
pattern of bovine k-casein with micelle
size and its relationship to a micelle
model. Biochemistry. 17, 1978, 1100-1104.

35. Stemberger BH, Patton S. Relationships of
size, intracellular location, and time
required for secretion of milk fat drop-
lets. J. Dairy Sci. 64, 1981, 422-426.

36. Visser S, Jenness R, Mullin RJ. Isolation
and characterization of caseins from rat
milk. J. Dairy Sci. 64, 1981, 559-567.

37. Wooding FBP, Peaker M, Linzell JL. Theories
of milk secretion: Evidence from the elec-
tron microscopic examination of milk.
Nature. 226, 1970, 762-764.

38. Wooding FB. The structure of the milk fat
globule membrane. J. Ultrastruct. Res.
37, 1971, 388-400.

39. Wooding FBP, Morgan G, Craig H. "Sunbursts"
and "Christiesomes": Cellular fragments
in normal cow and goat milk. Cell Tiss.
Res. 185, 1977, 535-545.

40. Woodward DR, Messer M. Chemical composition
of rat casein. Comp. Biochem. Physiol.
55B, 1976, 141-143.

41. Woodward DR. Rat casein: Isolation and
characterization of two major fractions.
Comp. Biochem. Physiol. 57B, 1977, 365-
369.

Discussion with Reviewers

M. Kalab: Is there a protease similar to calf
rennet also present in the stomachs of newborn
monogastric animals?

Author: No such enzyme has been identified.
Parietal cells produce gastric acidity, but pep-
sin does not appear until weaning. Thus, in the
rat, curd formation is probably a function solely
of pH. The Tow level of gastric proteolysis
conserves the Tingual lipase present in gastric
contents, but may be sufficient to produce
liquification of the curd at the pyloric antrum.

J. Glaser: What do you feel is the reason for
some of the casein particles exhibiting electron
dense areas as irregularly interconnected poly-
gonal rings (Figure 6) while other opaque areas
appear as parallel lines (Figure 7)?

Author: The interconnected polygonal rings seen
in some casein particles probably represent those
in which the particles have been sectioned
through the centers, and therefore represent the
internal structure of the particles. Casein
particles with opaque parallel lines probably
represent particles in which superficial sections
have been cut. The opaque parallel lines are
probably surface features.

J. Glaser: What do you feel is the reason for the
change in electron opacity between fused casein
micelles in the gastric curd and those unfused
micelles in the duodenal lumen?

Author: The patterns in casein micelles in the

gastric curd are probably lost by those in the
duodenal Tumen following exposure to the proteo-
lytic action of pancreatic chymotrypsin.




