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ACTIVITY OF THE SEBACEOUS GLAKDS OF
BGVINES IN HOT CLIMATES
By
M. M, Smarm (1) axp M. M. Aou Er.Kuam (%)

This work was eatriod out to study the rate of sebum secretion, species}
breed, age and Seasopal difference, and the effect of direct solar ra.
dintion on sebum secretion. A total of 23 buffaloe, 20 Kgyptisr
cattles, 24 Shrothrons and 21 Friesians, of differont ages were used in
this study. Sebum collection was carried out by rubhing & definite
area of akin surface with petroleum other which is collected, filtered
and evaporated to give the sebum.

The following results were obtained :

1. The Buffalo was the highest species in scbum soeretion{111mg/m?,)
in sattle breeds the sebum secretion waa 40, 29, 26 mg/m®.  in Friesian, .
Shorthorn, and Egyptian cattle respectively. Species and breed
differences are highly significant.

2. The season affocted significantly the sebum eecretion in both
buffaloes and cattle breeds. The secretion increased in Winter than
in Summer, the incresse wss higher in Shorthorn and Friesian than
in Egyptian cattle.

3. The sebum sacretion was higher in calves than in adults, however
this age diference was not sigoificant,

4. Exposure to direct solar radiation induced & slight incresse in
rebum secration in cattle, however the Friesian was the mostly affected
breed, but the buffaloes reduced its secretion under the exposure
conditions.

§. Tho sebum seeretion in cattle reached its stable amount directy
after 2 hotrs from removing the sebum caver of akin by solvents while
the buffaloes recorded the peak amount of secretion at one day period.
The interval of time between daterminationa dves not affect signifi-
cantly the rate of scbum secretion.

¢, Tho scbum smount per m? of cattle skin wasrelated to the total
volume of plandular tissue per unit area of skin. The buffaloes had
tha highest sebum lovel while they possess:d only & very small glan-
dular volume compared to cattle. This was attribuied to the rich
supply of the glands by blood veszets and oapillarics,

The importation of the temperate cattlo breeds to the tropical and sub tropical

localities have drawn the attention of the research workers to the interelation-
ship between the climatic factors and the morphological and physiological
characteristios of the animals. Extensive work has been carried out all over
the world to estimate the significanc: of each physiclogical procses in heat
regulation and adapsation of the animal to hot climates, ~Of courss morpholo-
gical characteristics of tkin and hair coat got the first attention, many publica-
tions are available in this respect {Bardeldin, and Ghany 1952, Carter & Doub-
ing, 1954, Doubing, 1955, Hafez etal, 1955 a & b, Doubing, 1938, and Doubing,
1959 a & b)
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The skin microanatomy and sweat glands and capillary distrebution in
skin were étudied in different breeds {Yamane and One, 1936, Findlay & Yang,
1948, Findlay et ol., 1949, Findlay & Yang, 1950, Groodall& Yang, 1954 and
Nay, 1959) and and related to sum activity and water evaporstion from skin
surface, (Hafez & Shafie, 1954). The sebaceous glandss of farm animals hardly
drawn, the attention of the workers and no attempt has been done to relate its
activity to climatie and invironmental conditions, The study of sebaceons glands
in human skin had a scope other than relation to climate, however it offered
good technical consideration to the different methods of estimating the measure-
ments and the activity .of these glands.

The rate of sebum secretion was studied in humans by measuring the
quantity of lipids on skin surface 45.184+-2.73 ng./sq.co. on the forezrm (Jonea
¢t al., 1951). When the sebum is removed from the skin surface, it is replaced
directly by a rapid rate which decreases sharply to the end (Tsuchiya and
Akira, 1962). The amount of sebum over a given ares of skin is constant
and the secretion stops when a certain level is reached, and starts again
when the amaunt falls below this level (Schur and Goldfarb, 1927). The
pressire and viscosity of the secreted sebum offers an increaging resistance to
further output, to bring the secretion to a stop, and the glands continue
secreting as long as its energy can overcome the resistance of the overlying
sebum layer, (Emanue, 1938). Surface lipids of the forehead return to the
normal level after 2 to 8 hours from its removal (Psuchiya and Akira, 1962).
The sebum layer was rebuils in about 3 - 4 houxs {Linderlin ef al,, 1954},
“The sebum was resccumulated at such a rate that the pre-wash level was
Teached in approximately one hour {Lorenz et ol.,1952). A greater quantity
oflipeids is collsetable during a given time interval with tepeated removals
as compared fo single removale (Kligman and Walter, 1958). The time
needed for rebuilding the sebum layer was practically the same which
other chemicals were used for the remova) of rebum (Enderlin et al., 1954).
The amount of sebum during 4 hours was 163 and 164 micrograms per
8g.om., after washing the skin with soap and with a detergent respectively,
the average socretion value during the preceding two weeks control period
was some what low, 152 micrograms per sq.cm. however the difference waa
1ot gignificant (Kirk and Efferoge, 1058).

Many factors affect the rate of sebum secretion in humns, especially air
‘temperature, age and skin regions, the other factors such as sex, period of
testing, method of festing and the examined area induce minor variations,
Air temperature is the most important factor in determining the sebum
level because of changes produced in the viscosity of sebum, the sebum
produ;tion capacity was the greatest at 4000, less at 20°C, and the lowest
at 10°C,, (Von Zehender and Dunner, 1946). Most of the workers stated
that the sebum secretion is greatly affected by age. The sebum secretion
‘was very small im children under 13 years old, whils fifteen years 0ld showed
remarkable increase, the greatest valies were obtained at 20 to 35 Years,
Old, afber which it decreased in adults about 40 years of age (Tsuchiya and
Akira, 1962). The ogmie acid test for sebum secretion was negabive wuntil
puberty, Strongly positive in adults and wesk in the aged (Enderlin
‘et al., 1954). :

U.AR, J. Anim. Prod, 10, No. 1 (1970),
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The anthracene paper test, was positive in 95-100% of cases between 16 -
B0 years old and less often positive after 50 years of age (Brun et al, 1953).
On 'the contrary Inversen ef al, (1953) found no significant correlation between
age and lipid levels on the forehea, '

The different methods used for measuring the sebum secretion in humans
varied in its applicability and accuracy, it also differed according to the organ
to be tested and the sim of stimation, = Lorenz ef al, (1952) collected sebum by
pressing the endof small glass rod against clean skin surface and measuring the
aren of the fat film spreaded in & monomolecular layer of oil, This method

- does not measure the absolute amount of sebum produced by the skin, but
may be used to detect changes in the quantity. The methods of placing a
filter paper ompregnatedovr not with a solvent on the examined area of the
skin, was widely used. Jones et al. (1951) placed a fab free filter paper on the
skin and then the paper was extracted with the petroleum ether. Burn and
Mayer (1951) used filtex papers impregunated with anthracene solution before
application to the tested area, when it was exposed to wood’s light fater app-
lication it showed & bright blue fluorescance except on the spotsinfilterated with
gebum. Hnderlin et ol. (1945} applied filter ppaers impregnated with osmic
acid to test the sebum newly excrted at the orifices of hair, The advantages:
of these filter paper methods were simpls technique, short duration, small tes-
ting area, possibility of studying the amount and distribution of lipids on the
gkin itself and the absence of irritating effect induced by the solvent methods.
(Tsuchiya and Akira, 1962). Robin and Joseph; (1953) applied the osmie
acid vapour to skin aress after removal of the previous fat from those areas by
cleaning with ether, The formed sebum was stained and appeared as black:
dots of varying sizes rated on a scale from 0-4 4. Other authors applied
fifferent solvents by several ways to the measired skin area. Emanuel (1936)
used small containers fastened to the skin, in which a mixture of alcokol and
ether can he held directly in contact with the area to be tested for a fixed
time. Kirk (1948) and Kirk and Efferose (1953) used ethyl ether for
collecting skin Lipida.

Rickettset al (1948 and 1951) and Mackenna et al {1950 and 1952) immer-
sed the tested organ (limps)in acetone for s fised time., A scrubbing
method was used by Jones et al. {1951), where peices of fat-free cotton
or gauze were soaked in solvent, rubbed ona definite area of gkin, and
extracted to obtaine the fat.

This work was carried out to investigate the seasonaland age difference in
the rate sebum secretion in Egyptian buffaloes and eattle and in imperted tera.

perate zones cattle breeds, Frisian and Dairy Shorthorn. Alse the effect of
direet solar radiation on the activity of sebum secretion was tested.

Material and Methods

This work was carried out in the Animal Breeding Department ; Faculty
of Agriculture, Cairo University, U.AR.

The experimental period lasted eight months starting from June 1962.
up to February 1863. The work comprised the study of the effect of seasonal
variation, age difference and direct solar radiation on the sebum secretion
in buffaloes, Egyptian cattle, Dairy Shorthorn and Friesin cattle breeds.

V.AR. J. Anim. Prod., 10, No. 1 (1970}.
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The activity of the sebaceous glands, the rate of sebum  secretion was
also studied in the same breeds,

The seasonal effect on the amount of sebum was studied monthly in 13
montks old five animals of each breed from hoth right and left sieds, The
correspinding valie of ajp temperature was recorded,

The study of ago difference was carried out on 5 adult, 5 eighteen months
-0ld and 5 six months old animals of each breed, The sebum wag collagted
from each animal monthly in Summer (July and August) and in Winter
(January and February),

The effeot of solar radiation on sebum secretion waas estimated on 7
adults animals from each breed. Animals were exposed to sun for two hoyrs
after washing the determined area of skin by petrolenm ether, the sebum
secroted during the exposure period was measnred. A similar number of
-eontrol animals were treated similarly, except that they were kept under
-shade during the period of sun exposure of the other group,

The activity of the sebaceous glands was estimated by measuring the
-gebum secroted after period of 2 houzs, one day, 8 days, one week and ong
month, Four adult individuals of each breed were uged for one period, the
test repeated five time for each individual.

The ssbum was collected from a definite area of the animal sids 6o X 60
-em, in oase of cattle and §0 %30 em. for buffaloes and Friegian calves of §

rubbing till the solvent was finished.

The cotton piece was then finished in petroleum ether over hight in a
-eollecting specimen tube to dissolve the fat obtained in it, The petrolenm
ether was then transforred quantitatively to a weighing glass through a filter
paper to got rid of dust and foreign particles. The collecting tube and the
cotton piece were washed with pure petroleum ethor several timog up to 50 mi,,
each time the cotton plece is rinsed and squeezed by & spatula to expel the
absorbed solvent. The petroleum ether was evaporated in an oven adjusted
8% 40°C., after then the oven temperature was raised to 950, for 3 hours,
The weighing glass was taken off from the oven gooled in & dessicator, and
weighed on a sensitive balange, The weight of fat wag determined ang es)-
oulated as mg, per m?. of the animal surface. Statistioal analysis were ear-
ried out according to Snedecor (1965). .

Rosulis
Species, Broed and Month Differences in Sebum Secretion :

Sebum seoretion varied according to species, hreed and month, (tabla
! and Fig. 1and 2). Ttis higher in buffaloes (11lmg/m2.), than in cattle
breeds, (32 mg/m2.)” Also there was marked breed differences between oattls

U.AR. J. Anim. Prod, 10, No. -1 (1970,
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breeds, the Friesians had the highest value than both shorthorn and Egyptisa:
cattle, 40, 29 and 25 mgfm?®, respectively. The breed differences were hgihly
gignificant (Tables 1 and 2),

The monthly variations showed @ significant effect on sebum secretion
(Tables 1 and 2). The highest values in both buffaloes and cattle breeds.
ocoured in the winter months especially February when the sverage of air
temperataro was the lowest, 18.80C,

The difference between the right and left sides in all animals was not.
significant (Tables 1 and 2).

The individual variations were more pronounced in the case of buffaloes.
than in cattle breeds evidenced by the value of standard errors in table (1),

Age Differences in Sebum Secretion :

The 18 months old buffaloes showed the highest value of sebum amount
per unit area of skin, the least secretion value was that of the 6 menths old
animals (Table 3 and Fig 3). In cattle breeds, the highest secretion was of
6 months old calves. Then the 18 months old animals, the least secretion
value was that of the adult animals except in Egyptisn cattle where the sebum
seoretion value was that of the adult animals except im Hgyptian cattle
where the sebum secretion was the same in the adult animals and the
animals of 18 months old. The age difference in sebum secretion was very
¢lear in Friesians than in other species and breeds (table 3 and Fig. 3). How-
ever, the differences were significant only between the 6 months old calves.
and other ages in the Friesians, while in the other species and breeds thers
was no significant difference between ages (Tables 3 and 4). This tzend of’
age difference was more regalar and clear durin Winter season than in summer-
{Table 8) and the effect of month was highly significant ((Table 4),

Effect of Solar Radiation on Sebum Secretion:

Animals exposed to sun showed slight difference in sebum secretion
than shaded animals. The Friesians were the mostly affected ~breeds,
while buffaloes showed & special reaction by reducing the sebum secretion

_under the exposure conditions (Table 5 and Fig, 4). Hewever, the difference
between exposed and shaded animals was not significant Table b).

Rate of Sebum Secretion :

In general, the sebum secrstion in cattle showed the Lighest value after
2 hours from removing the sebum cover of sikn by zolvents, In ease of buf--
faloes, the pealk is retarted till one day (Table 6 and Fig 5). It is clear that
the ghorthorns, showed a fairly stable value of sebum secretion whatever
long is the period. Both Friesians and Egyptian cattle showed less atability-
in this respect. At longer intervals the sebum amount decreased graduslly
from that peak value. However the differences between periods were nob.
significant except in buffaloes {Table 7).

U.AR. J. 4dnim. Prod., 10, No. 1 (1970)..
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TABLE 1.—THE SEBUM SECRETION FROM THE RIGHT AND LEFT SIDES

OF BUFFALOES AND CATTLE IN SUCCESSIVE MONTHS

Between sides is not sigaificant,

Sebum amount me.fm®. of skin
Month t’i}g}; Buffalocs Cattle Breads
°(, Bayptisa Bhorthora Friesian
Right | JLett | Righs tems | Right | Left | Right | Left lf:‘g’:'
July |27.1\143440| 97429| 1842, 1344 741 1042 1441] 1841) 13
Aug. |27.6| T2443| 80429] 1341 1742{ 2245 2043 28+4| 3249 923
Sept. 128.0/113110| 884:12| 30+8(39412) 2042! 1943| 414-4] 5148 33
Oct. (26.3] 13147, 78+8| 2241 2343| 2143 8949| 3348 3844| 29
Nov. (24.3/ 6841 114+38] 224-4241.10130410| 30-+5| 5346] 4546 36
Dece. [20.8{117413 128424 214-3] 3743 274 6| 3447 4844534101 37
Jan, [14.4[144450(119.£23] 2642 2044 3848444 10] 324.7! 3949) 34
Feb. |13.8/1241:30(168435( 2043/46.115 4347| 4043, 414178414 47
Average | 111 28 29 40
L L N ‘
Botwoen months ., . ., . ., ., .. .,. ooooosa

18 mg./m*,

TABLE 2.--TrST 0¥ SIGNIFICANCE OF DIFFERENCE IN SEBUM SrcrRETION
BETWEEN SPEOIES, BREED, MONTH AND ANIM AL SIDE

Bource of varistion I}e;g:";e:mof Bum equares | Mean squares F
Total ... . .. D 63 94266 . —_
Species & Breed . 3 76399 25466 77,560
Momth . .. ... ... 7 6328 904 2.76
Side ... ... ... 1 138 138 0.42
Error ... ...... 52 1708 329

Speviea & Breed
Mopth
Bide

UAR. J. Anim. Prod.

: eignificant at 999,
¢+ signifieant at 95%
¢ not significant.
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Fig. 1.~ Sebum amount in buffaloes and catble after
different periods from skin washing.

U.AR. J. Anim. Prod., 10, No. 1 (1970)..



88 M. M. SHAFIE & M. M. ABOU EL-KHAIR

,
DUFFAL GES . - )
g - ] &
CATTLE BAEFDg — s
E AR TEMSERATURE ot ren men
146 - //,
1234 )

n
w
e
S
[ 23
<
R
[T
&,
=
w
e
_'ar.!g
<

LY

JUY AUS SER  OCT. wNOv. pec JAN. FéEg

MONTH

Fro. 2.— Seasonal varigtion and species difference in gebum
secretion between buffaloss and cattles,

AR J. Anim, Prod., 10, No. 1 (lorty. -

"



£9

SHBACZOUS GLANDS OF BOVINES IN HOT CLIMATES

B gy -ttt s SIUOWE TWOAJSYE
uduh..wa mﬂ ............ - Qﬁg g@&bﬁ—.@m
gafBgr - T ORREE RS gode MeamIST

“(p a[qes imox} eoucsogrp 9osoprfle 98]
€9 09 | g¢ | € | @ | ov | 98 | 8% | 8O ¥ LT $8T | ¢ oBemesy 1OVUIAM
29 az | 61 | 35 | st | 0 | V¥ | &1 | L8 101 98 1n |- - sSeeay owung -
1¥12 piFsslLTLe [eFar [gF0r e T Ty rTzplaiTorleTes |seT96 |seFegr oeFwl |° ~ " 77 Areniqeg
eTyg | 6FeeleTLr 01 FHH01FIRFTLE sToel vTezjeTre [(1F96 |85 T6II 17 1 O Lrenueg
s1Feo1 | 2Feele T | vFvejetee 9¥Fez | aFe¥| gTLrjeFig |gateal gg¥os je1Fo 1engny
g%z | 1FerjeFs1 | vFauzFOL z¥er Izt Tes| ¥FerjeFre FIToL ez¥ie lgg¥er - T Amp
9 81 APV 9 81 qupy 9 81 Py ¢ 11 Py
ustsald] WOYoYS wend £y .
SI0TREFE qyuoy 93y

spea1g o}IE)

s Jo WS junonre waqes

ﬂ

SHINOW HEINIA QNV SERKOS NI TELLVO ANV SECTVILNE NI ROIITYDES WOUNS K1 sgoNmuELIa @oy—'¢ ATV,

U.AR. J. Aniin. Prod, 10, No. 1 (1970).



90 M. M. SHAFIE & M. M. ABOU EL-KHAIR

a
mg. ESYPIIAK CATILE o ..o | C
SHORTHORN M
FRE S|AN &S
AR TEMPERATURE —
z
= 70
w
% 60 v 30
£ 50 a w |
s £
; [4 c20 &
& o
3 g
« 30 %.
2 2 10 9
o .
&
woqp 3 r
i i

b
JULY  AUG  SEP  0CT NOV. DEg JAN FEB.

MONTH
Fia. 3.— Beasonal variation and breed difference in sebum
secretion between cattle breeds.

TABLE 4.--TEST OF SINGIFIOANCE FOR THE EPFECT OF AGE, MONTE AND
BAEED ON THE SERUM SECRETION IN BUFFALOES AND CATTLE

Source of variation Degross Of | Sum squates | Means squares | P
Total .. ....... 47 68537 — —
Breed. . . .. ..... 3 45723 15241 44.049
Age .. ... ..., 2 693 349 1.009
Montk . . . ..., .. 3 - 8621 2874 8.306
Eror . ........ 39 13495 346 5

Breed : signifieant at 999,
Month : significant at 959, _
dige : significant only betwesn G months end other ages in Friesion catile (L&D, 13),

U.A.R. J. Anim. Prod., 10, Ko. T (19707,
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TABLE B.- EFFECT OF DIRECI SOLAR RADIATION ON SEBUM SECRETION
IN BUFFALOES AND CATTLES

Sebum amount rogfm? of ekin

Cattle Breads
Brezd Bulfaloes
Bgyptian Shorthorn Friesinn
i ] g E 8 E 3 B 8
1| 81 l12¢ [ 46 | 31 | 21 | 25 ; 26 | 19
2 9] 70 40 29 32 23 47 21
3 g7 | 118 | 28 B2 18 21 38 43
4 | 113 {118 33 23 31 25 as 23
5 | 162 | 118 38 32 24 40 1. 13
6 82 | 113 32 29 44 26 2% 21
7 44 78 31 28 24 26 — —
Average .{964+14(10618) 3542 314-4! 2843] 274:3] 3145 24+4
Diff S . ... 10 3 1 7
9}, of variation . 9 10 £ 30
Te.st of aignifi-
cance of radia-
tion, effect “t™
value 0.619 0.810 .284 1.141

*  pxposed to direct solar rays.

o»  Hhaded.

“4 Values are not signifeant in all breeds.

U.AR. J. Anim. Prod., 10, No. 1 (1970).
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TABLE 6,—ACTIVITY OF SEB A CROWS GLANDS IN BUFPALOES AND CATTLE
THE SEBUM AMOUNT AFTER DIFFERENT PERIODS FROM SKIN WASHING

Sebure amount mg/m?
Period
of sebum seo Cattle Breeds
retion Buffaloes
Egyptian | Shorthbon Friesian |Average

2 hours . . .| 9045 2343 2042 2742 23
.7 162412 | 2149 1741 2643 21
Sdayd ..o u s 119416 | 2842 1742 2241 22
1 week .. ... 10249 | 1848 | 1841 | 2044 | 19
Imonth ..... 93453 | 25413 | 18+10 | 22412 | 22

Least eignificant differences (from table 7).
Botween periods 20 mg./m3,
Betwesn breeds 12 mg./ms,

TABLE 7.—TgsT OF SIGNIFICANCE FOR THE EFFECT OF PERIODS OF SECRETION
ON THE AMOUNT OF SEBUM IN BUPFALOES AND CATTLE

Souree Degree of Sum Means ¥
of variation freedom ~ Bquares Squares
Total . . ... ... 19 32976 -— —
Breed R 4 3 30286 10095 59.73
- 711 (R 4 851 163 00.96
Esror . 12 2039 169 —
Breed s significant at 999,

Period » eignificant only in buifaloes (L.B.D, table 6).

U.A.R, J. Anim. Prod., 10, No. 1 (1970).
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Tig, 5.— Xffect of direct solar radiation on sebum secretion in
buffaloes and cattle.

Dincussion

PBuffaloes stand away from the eattle breeds concerning the high acti-
vity of its sebaceous glands. This is an interesting characteristic in thesa
animals which are fond of swimming and wallowing, Bince buffaloes are
gemi-agnatic animals their sebaceous glands represent to a gertain extent
the oil glands of the aquatic animals. The lily sebum covering of the body
hinders water absorption from skin surface consequently protecting the body
from any harmfull or irritative effect of the water solutes. This function 1g
backed by the thick cornium stratum in buffaloes (Hafez et al 1955b).

On the other hand this oily sebum layer, Which iz so thick in buffaloes
in comparison to cattle, exerts a deloterious effect on the animals as it hinders
water perispiration and evaporation from the internal body tissues to the
outaide. Therefore heat dissipation in these animals would he seriously

VAR, J. Anim. Prod., 10, No. 1 (1970).
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hampered unless it aquires a special behaviour to moisten its surface from
outside water such as by swimming and wallowing, In thig respect Free-
born et al (1934) proved that spraying cows lightly with oil induced an
increass in their body temperature above the normal level.

The difference between caftle breedsin sebum seeretion activity seem
0 be a natural adaptation to local environments, as the sub-tropical Egyptian
cattle showed the lowest activity while the temperate zone cattls breed sho-
wed the highest activity.

The increase in sebum secretion in all breeds during winter season is
another adaptational reaction for body heat preservation. 'This is in good
agreement with the finidings of Dempsey (1946) who siggested that the con-
traction of the pili muscle due to cold gensation sqeczes the sebaceous gland
which is laying between the muscle and the hair,  Follicle, this Pressure on
the gland would expell more sebum fo the skin surface. It is interesting
that at the same time the muscle contraction blogks the sweat glard duct
which penetrate the musele and so stops the sweating -activity.

The great effect of direot solar radiation on the sebum seoretion in buffa-
loes followed by Friesians and then the other cattle breeds counld be attributed
to the black skin in the former two breeds. Howeverthe buffaloes showed
& negative reaction to solar radiation by decreasing the sabum secretion while
cattle breads showed positive reaction,” As Emannuel {1938) stated that hee
pressure and viseosity of the secreted sebum offers an increasing resistance to
further output, it could be inferred that the melting of the high amount of -
sebum (82 mg./m.%) in buffaloes by sun rays put more resistance on the glanda
activity to bring the secretion to & stop than the small amount of sebum in
cattle breeds. '

Buffaloes only showed a trend of age difference similar $0 humans most
likely due to their great amount of secretion so any difference will prodnce
significant variation than with the small amount of secretion in cattle.

In conclusion, sebacecus glands in buffaloes and cattle breeds showed
adaptational activily with the variation in seasonal temperatiire. This
sebaceous glands activity coinsides well with the other activities related to
heat regulation, such as pili muscle centraction, sweating activity and
vasomotor reaction in skin,
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