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REVIEW OF LITERATURE

Selye (22) has written that exposure to stressor agents elicits
an alarm reaction as the first manifestations of stress. This alarm
reaction is characterized by a series of adaptive changes which occur as
a means of defense or resistance against these stressor agents. 1In the
event that the imposed stress is greater than the animal's ability to
compensate for it, then a last line defense 1s set up which he calls the
General Adaptation Syndrome.

Selye states {23), "The alarm reaction is not necessarily a
pathologic phenomen. In the case of mild exposure to stress, there is
no shock in the ordinary sense of the word. Slight hyperglycemia,
tachycardia and leucocytosis may be the only signs of alarm." In the case
of the generan adaptation syndrome, regardless of cause, certain changes
are invariably noted. Among these are the involution of the thymico-
lymphatic apparatus, the appearance of gastro-intestinal ulcers and the
enlargement of the adrenal cortex, with it's discharge of hormones, lipids
and ascorbic acid (21).

The stressor agents are classified as specific or non specific,
depending upon their effect on the animal. Specific agents are those
whose effect is directed toward a single target or relatively small group
of cells. OStress elicited by specific stressor agents may or may not be
drastic, depending upon the importance of the target organ to the life
processes of the organism. Non specific agents are systemic in their effect.

According to Selye, Virchow (24) was the first to point out that
blood poison corresponded to leucocytocls, and Israel recognized that this
was not a disease in itself, but the result of disease. (24) By the end

of the last century it was generally accepted that most types of leucocy™



tosis are of a non specific nsture. It has also been recognized that
some abnormalities of the blood count are highly specific for certain
diseases. As a result the differentisl blood count has become an
important disgnostic tool in modern medicine,

It has been shown that the white cell count is normally
different in different wvascular territories of the body and that these
differences may be more pronounced as the result of diverse injuries. (24)
This indicates that a rise or fall in the level of circulating leucocytes
is not necessarily indicztive of an altered production or destruction of
these cells., It would appear then that the diagnostic value of the white
blood cell count is greatest when it is used in conjunction with other
diagnostic tests.

Marlow and Selye (11) showed that such diverse alarming stimuli
as sdrenaline, formaldehyde, cold, trazuma or forced exercise, cause essen-
tially similar changes in the white cell count (.cuse and rat). They
noted that the white cell count increased as the result of an increase in
the member of neutrophils during the alarm reaction. A4t the same tinme
there was a relative decrease in the number of lymphoceytes., They observed
that alerm stimull strong enough to cause death, resulted in leucopenia,
They (11) alsoc observed that under stress of this kind the eosinophils
decrease almost to the diminishing point, but reappear later in greater
numbers when the neutrophils return to normale.

Randolph and Rollins (19) showed that this eosinophenia is &
constant sign of alarm reaction in man and that it is probably mediated
through the discharge of ACTH and glucocorticeids, This clinical obser-

vation has been developed into a diagnostic test for the inlegrity of



the pituitary and adrenal cortex (32),

In various allergic conditions eosinophilis is rather character-
istic and sometimes attains extremely high levels, Marked fluctuations,
however, have been seen to occur in the eosinophil and white blhod cell
count during experimental shock produced by various proteins, snaphylaxis,
histamine and other drugs (25). In acute ellergic attacks in man as well
as in severe anaphylactic shock in snimals eosinopenia tends to develop
(33). On the other hand pronounced eosinophilis has been produced in mice
by feeding them rat muscle infected with Trichina Spiralis (31),

Urbach and Cottleib state (33), "It is now generally accepted
that the eosinophil cells participate in the defensw process of the human
body, especially in concitions of hypersensitivenesa." 3Selye (26) points
out that it ia well to remember that diametrically opposed reactions may
be produced by the same agent under different experimental conditions,

He therefore concludes that the eosinopenia of the alarm reaction may be
related to the eosinophilia of parasitic infestations and allergic conditions,.
Gradwohl (7) states that the same processes which in moderate degree may
produce eosinophilia, in greater degree cause either hypereosinophilia

or aneosinophilia,

The functional significance of the sosinophilia of parasitic
infestations is not known, but Godlowski (6) found that anaphylactogenic
protein could be detected in eosinophils, but not in other leucocytes.
According to Best and Taylor (2), eosinophils are not merkedly motile
and are not phagocytic. They do migrate to the site of infection (14),

probably as the result of chemotaxis,
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in ths lymphocytes., Is states that these manifestations are probably
the first stage of the adaptation syndrome, which inwvolves adremo-
cortionl hypersecretion as the result of pituttary stimmlation follow-
ing stress, The failure of the paychotic patients to respond may have
been due to & failure in the adrenal cortex or to a faflure in the
pituitary secretion.

Thorn (32) has shown that the level of circulating ecsinoe
phils i® controlled by the cortiocosteroids. Therefore it is reasenable
to assume that the changes in the sesinophil level of animals subjected
to the stress of hest should be indieative of the resistanoe to the stress
and might be useful as an additional measure of heat tolerance,



Eosinephil Levels in High Breducing Cews

The cows used in this study were selected from the experimental
breeding herd of purebred Holsteins at the Agricultural Research Center
of the U, S. Department of Agriculture, Beltsville, Maryland. The feeding
and menagement in this herd is deaigned to standardize, as nsarly as
poasible, all enviornmental factors,

Alfalfa hay, U, S, Grade number 1, wes fed ad libitum while the
cows were confined in the maternity stalls, This was supplemented with
6 pounds per day per cow of a concentrate mixture msde up as follows:

800 pounds yellow cernj 400 pounds oats; 500 pounds wheat lwang
400 pounds linseed oil meal and 20 pounds salt.

Three daye after c¢alving the cows were moved into individusl bex
stalls in the test barn. 41l cows were milked twice per day by hand,

U. S. number 1 alfalfe hay end corn silage were weighed in twice per day
to each cow. The amounts offered were slightly in excess of consumption,
80 thet maximum roughage consumption was assured, The actual consumption
was approximetely 13 pounds and 3 pounds of hay and silage respectively
per 100 pounds of body weight. The roughage was supplemented with the
following concentrate mixtures 300 pounds oatsy 300 pounds linseed oll
mealy 100 pounds corn gluten mealj 400 pounds yellow cornj 200 pounds
wheat branj 200 pounds beet pulp end 16 pounds salt., The amounts of this
gupplement fed per day were based on Morrison's Peeding Standards (18).

All available cows calving between June 5, 1952 and August 12,

1952 were used in this study except first calf heifers., The experimental
period for each cow began when she wes placed in the maternity barn,



9
which was one to two weeks prior to calving. Plocd samples were collacted
from the Juguler vein at this time and at semieweskly intervals through

the aighth weelk postpsrtum, Whenever possible, a blood sample was colleeted
on the dey of parturition,

Samples of approximately 25 milliliters of bleod were drawn inte
plastic centrifuge tubes containing heparin, These tubes were rolled between
the hands %o insure complete mlxing, after which, 3 or 4 milliliters of
the blood were poured into small silicated tubes. These small samples were
immed iately coélsd and placed in an iee chest for transportation to the
laboratory. It was from those chilled samples thet the total leucocyte
counts and ths eosinophil counts were made, Sodium fluoride and thymol
were added to the blood remsining in the plastic tubes, and these
sanples wers used for the blood glucose determinstions, These determinations
were made by the method of Shaffer, Hartmann and Somegyi (15).

The procedurs followed in making the total leucocyte counta
was one initlated by Malasses (8). & method described by Friedman (10)
vas used in making the eoceslnophil count. 4 speciasl stain which is
specific for eosinophils is the essential festure of this method.

411 computations relative to the nutrient intake were based
on records which were available in this herd, These recerds includes
daily empunts of the various feeds fed, weigh beck figures on uneaten feed,
daily milk weights, monthly body weighta and monthly butterfsi testa.

The average daily milk production and the average daily feed consumptien
were celculated for each week during the experiment., The dally T. D. N,
requirenents were oalculated from Morrison's Standards (18) by using

100 percent of the higher recomnendations.



Ja
The percent of the T. D, N, requirements actually consumed was
derived hy use of the following formulas

-107 (CF - VB}) £ 071 (HF - WBp) # .0238 (SF¥ - WB3)
Pounds ot T.D.N. requimd per day

vheres

107, 071 and .0238 are factors which vere derived by
dividing the percent of T.D.N, in the particular feedstuff bty 7

CF equals the pounds of concentrste fed per week

HF squals the powsds of hay fed per week

SF equals the pounds of silege fod per wsek

WB equals the pounds of weighback of each kﬂ.nd of feed per weesk
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The cows nsed in this study wsre selected from the purebred
Jeraey herd and from the Jersey~3indhi crossbreds at Beltsville, These
cows had compleoted st least one lactabtion. They were in various stages of
lactation, ranging from 30 days postpartum to 30 days preparium. All cows
hed been exposed to the heat chamber at least once as dry cows prior to
this study., Blood samples were collected in small silicated tubes containe
ing bheparin, in the mapner already described, The analytical procedure wms
the same excepl that total leucocytes were not counted and blood glucose
deterninations were not made,

The animals were handled in the same manner during this study
a8 in the routine heal chenmbsr studies, The animals were placed in the heat
chember at 5130 A.M. immedistely after the morning milkimg., They were allowed
to remain quiet and to become adjusted to the murroundings until 7100 4.M,
Initisl body temperatures, respiration rates, blood samples and other pert-
inent data were collected at thia time. These obaservations were used as the
noras, and subsequent deviations were compared tv these norms., 4t the come
pletion of these initial observations, the heat was turned on and reached
105 degrees F. by 8330 A.M, This temperature was maintained with a rele
stive humidity of 60 percent for the next six houre. Body temperatures,
respiration rates and the general condition of the individusl animals were
recorded emech hour, starting one hour after the chauber temperature had
reached 105 degrees F. 1In additlon to the bloed sample drawn at 7:00 &L.M,.
blood ssmples were taken at two hour intervals cduring the heat periocd and

at two hours after the end of the heat pericd,
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In this study the eusinophil and the totel leucecyte counts
were made and blood glucose was determined from the blood of 12 high
producing dairy cows st semi-weekly intervala from one week prepartwa
to eight weeka postpartum, Average milk production was recorded and
the percent of the T,D.N. requirements aetually consumed was csleoulated.

4 12 cow average was made of each period and 1s presented
graphically in figure 1. Tables I, II, III and IV eontain the individual
observationa from which Figure 1 wss prepared, Table V contains the
total leusoceoytes and the averages for esch period for all cows,

To aid in the interpretation of the results which sre presented
in Figure 1, 1t is convenient to divide the experimental period into
three parts as follows:

i. The prepartum period

2« The first week postpartum

3e From the first to the eighth week poastpartum

During the prepartum period the eosineophil valuee fell quite
repidly from an average of 1110 per cu, mm. of blood one week prepartum
to en average of G665 on the day of cslving, Blood glucose determinstiens
were not made during the early part of the stuly, however blood glucose
determinations were made on four of the eows on the Jday of parturition,
The 4 vow average al this time reached a relatively high value of 69,7
oge por 100 ml, of blood. The T.D.N. requirements for this period were
not calculated as roughage was fed ad libitum during the dry peried.

It was assumed that all ocows were consuming at least 100 percent of

their requirements during this period,



The eosinophil wvalues increassed from 665 per cu. mm. of blood to
811 during the first half week follwmsing omlving snd then fell to 574
by the end of the first week, Blood glucose decreased to s low of
4l.3 mg, per 100 ml, of bleod during the first hslf week snd then tended
to remain at a fairly constant level during the remainder of the
exnerimental peried., During thia week the sverage T.D.N. comsumption
was 85 percent of the reguirements,

In the first four weeks following the first week postpartum, the
eosinophil level rose to 1401 per oun, mm., of blood, a value which was
greater than the prepartum value of 1110, From the fifth week to the end of
the experiment, s slight decrease ocourred. During the szame period the
bloed glucose was maintained st a failrly constant lewel., The cowa were
able to conaume approxinately 100 percent of their requirements by the
end of the fourth week postipartum, and consumed slightly over 100 percent
through the eighth week, Average milk preduction reached a peak of 67
pounds psr cow per day at the end of the fourth week, sfter which it
tended to level off,

Figures 2 through 13 are graphie presentations of the obser-
vations on the individual cows, These charts show the chenges in the
e¢sinophil level, blood glucose level snd changes in the percent of the
T.D.Ne requirements consumed, The data from which these charis were
prepered are included in the appendix, Tables VI throwgh XVII,

it can be seen that marked changes often oecurred in the
coginophil levels of the inﬁividual cows, Figure le shows the fliducisl
limits of these values., There wos not only a wide variation between

individuals, but alsc a rather wide varlation between samples from
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Average Fosinophils per cu. mm. of Blocd and average Blood Gluccse

Average milk Production in 1lbs. and/or
% of T.D.N. Requirements Consumed

7% of Blood Glucose and/cr average
. Bosinophils (x 10)

Average mg.
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average Eosinophils ( x 100 )
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FIGURE 1l-a

dverage Eosinophils per cu. mme. of Blood cf 12
High Producing Cows. Shaded Area Indicates
Fiducisel Limits




FIGURE 3

15

Eosinophils per cu. mm. of Blood, Blood Gluccse (mg. ,) and
Percent of T.D.N. Requirements Consumed by Cow No. 2842

Mg. % of Blood Glucose and/or % T.D.is Requirements Consumed and/or Eosincphils (x 10)
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FIGURE 3

Eosinophils per cu. mme. of Blood, Blood Glucose (mg. %) and
Percent T.D.N. Requirements Consumed by Cew No. 2838

Mg. % of Blood Glucose and/or % T.D.N. Requirements Consumed and/or Eosinophils (x 10)
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FIGURE 4

Eosinophils per cu, mm. of Blood, Blood Glucose (mg. %) and
Percent of T.L.N. Requirements consumed by Cow No. 2426

Mg. % of Blood Glucose and/or % T.D.N. Requirements Consumed and/or Eosinophils (x 10)

300

Eosinophils

280L -. —. — —Blood Glucose

260 ¢

240 L

220 L

200 L

180 1L

160 ;-
?
!

140 ¢
|

-\
120 &

...................

............. % of T.D.N. Requirements

100 r _
80! \ /
e, ) ."_." - /
e, /“ """"""""""" \ \
’; « 'u‘_..‘__'[...u \ ./
NV
[ / , )
) ~ . /
N NP
40 | ’ AN / N
1 s Ny
i
|
20w
:
|
L i i e L g N . . L - . ‘

Semi-~Weekly Periods
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Eosinophils per cu. mm. of Blood, Blcod Glucose (mg. 7, and

Percent of T.D.N. Requirements consumed by Cow No. 2414

Mg. % of Blood Glucose and/or % T.D.N. Requirements Consumed and/or Eoxinophils (x 10)
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FIGURE 6

Eosinophils per cu. mm. of Blood, Blood Glucose (mg. %) and
Percent of T.D.i's« Requirements Consumed by Cow 2823
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FIGURE 7

Eosincphils per cu. mm. of Blood, Blocd Glucose (mg. %) and
Percent of T.D.N. Requirements Consumed by Cow Lo. 2452
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FIGURE 8

Eosinophils per cu. mm. of Blood, Blood Glucose (mg.%)and
Percent of 1.D.i. Requirements consumed by Cow No 2476
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FIGURE ¢
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Eosinophils per cu. mm. of Blood, Blcod Glucose (mg. %) and

Pgrcent of T.D.N. Requirements Consumed by Cow No. 2485

Mg. % of Blood Glucose and/or % T.D.N. Requirements Consumed and/or Eosinophils (x 10)
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FIGURE 10

Eosinophils per cu. mm. of Blcod, Blood Glucose (mg.%) and
Percent of T.D.N. Requirements consumed by Cow 2470
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FIGURE 11

Eosinophils per cu. mm. of Blood, Blood Glucose (mg. %) and
Percent of T.D.N. hkequirements by Cow No. 2446

Mg. % of Blood Glucose and/or % T.D.N. Requirements Consumed and/or Eosinophils (x 10)
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Mg. % of Blood Glucose and/or % T.D.... Requirements Consumed and/or Ecsinophils (x 10)
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FIGURE 12

Eosinophils per cu. mm. of Blood, Blood Glucose (mg. %) and
Percent of T.D.N. Requirements consumed by Cow No. 2037
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FIGURE 13

Eosinophils per cu. ma. of Blocd, Blood Glucose (mg. %) and
Percent of T.D.N. Requirements consumed by Cow No. 2406

Mg. % of Blood Glucose and/br % T.D.ils Requirements Consumed and/or Eosinophils (x 10)
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TABLE I
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Zosinophils per cu. mm. in the Blood of Hormal Higbh Producing Cows
Inmedistely Prepartum and Postpartusn at Semi.Heskly Pariods.

Semi~

’ Qéi Rasbers
periods 2642 2836 2426 241k 2623 2452 2476 2485 2470 246 2037 2406 Av.

o vews  wews

we 1365 1054
- 899 1166 633
k22 633 500 322
533 558 522 LOS
599 Shh Thls 366
860 1443 S9h S11
916 821 1005 5%h
3227 1287 1121 8N
1143 810 588 101
783 1166 B9y 1399
777 1504 1376 «=
76 INBT ww -
- = 1587 950
1260 1ok 555 k65
966 1365 322 677
389 827 5% 1165

.

KEEEREEwe~oneunmgry

ST2 1199
— 61
833 1315
433 658
- 128
- R77
899 wm

505  ww-

289 1227
k66 1526
625 1993
Sols 1948
161 az2s
339 1990
koD 2138
599 1950
755 2650

677 bl 394 790 1225 257%

-= 1965 538 145h 1031
6hk 1926 B0 1282 1138
S10 = S77 - 1282
847 1515 1hh3 1010 1075
372 1110 k61 616 663
910 1726 2718 377 Shh
- 1900 633 572 921
- 1750 956 1061 1965
599 1750 1127 1250 2730
622 1500 83 1400 25%0
200 1865 688 1215 1887
350 1821 1325 2086 2100
217 1865 1750 1390 1885
261 2215 1950 1090 2238
289 2390 2086 900 2890
koo 2508 1787 1058 2637
308 2750 1750 1000 1525
267 2875 1776 1138 937

ko5 2325 1565 1227 L83

533 1110
455 1045
189 665
11r 811
- 57h
361 578
455 837
L16 1038
427 1172
655 979
3k 1029
- 1396
- 10%
261 1369
150 1230
250 1122
111 1124
77 1036




Blood Glueose,

Hg.

TABLE II
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per 100 ml, of Blood of Hormal High Producing Cows

Immediately ?Tspnrtun and Postpartum at Semi~Weekly Periods

282 2838 2126 2h, 28#3

252 2476

2u85 2470

2lk6 2037 2406

gaggﬁﬁgwmﬂ@mrwmwmwm

P

33.8

39.5

5
h2.2
6.0
k3.3
39.3
47.0
Lé.8
k2.3
38.8

52,5

‘HH
SRR

35.9
33..2 L5.0
33.8 56.4
hli.7 38.5
5«3‘2 ha.9
3&.
éa.e h9.5
L3.8 8h.3
53.8 5Lk.5
0.8 47.0
48,5 51.3
L6.3 41.8
50,0 h9.0
L8.3 53.5
56.0 62.5

- hh.ﬂ
- 58.3
27.8 38,3
33.0 52,0
3ét? h?.g
3845 h1.3
ﬁ3o3 L3.8
38.8 48.5
41.8 sh.8
L3.3 5h.5
k8.5 61.0
’1100 k«}ftc
k0,3 57.5
k8.3 55.3
L9.5 52.8
56'_‘3 &00
h8.3 50.0

A

60,1 61.6
96,2 60,0
k8.4 LO8
39.5 40,0
hl.3 26.8
52,0 47.0
k9.5 h6.3
%‘3 h}'&s
39.9 h3.8
55«9 31.0
50.5 59.3
575 58.0
1.3 58,8
LB8.0 56.8
50,0 9.0
50.8 51.3
gﬂis 5603
63,8 55,8

ho.3 33.8
41.3 38.8
34.5 39.8
hl.3 h5.5
56.3 55.0
58.3 53.5
56.8 43.8

60.0 55,0 L6

£5.0 51,3
h6.3 L7.8
6h.5 L48.8
53.8 60,0
65.0 61.3
51.3 k5.5
h8.8 39.3
51&0 53.3
53.3 hB.3
59.5 60,5

3933 57&5 S—-—"
}ll-B 6303 ——
o— 59¢3 wm
k5.0 LS.0 52.0
Mva &503 héuB
k7.5 18.8 L0.8
53.3 42,0 36.h
561»3 5603 h§a5
.8 &8*3 hE.B
53.8 hh.5 L1.3
52.5 53.8 45.5
57.5 4843 k6.0
th@ 5705 513‘5
hS.5 65.5 33.8
8.3 62.5 k1.3
k0.5 T2.5 5045
k8.7 58.8 47.0
55‘;03 59.9 h?.ﬂ




29

TABLE IIX

Avarege Daily Milk Production in Pounds of Twelve High Producing Cows
During the First Eight Weeks Fostpartum

2842 2838 2426 2h1h 2823 2452 2476 285 'me 2u4k6 2037 2406 Av,

£3.3 50.k4 58.1 5245 Lhie5 38,5 50.7 h6.8 58.h k5.3 €7.6 5.1 51.k
581’! 5Qw5 66'6 éi.é 55*1 h?sa 57«!& 53'8 66115 53(-3 ?5!3 6‘3-’? 59-&
66,0 53.8 60.0 65,5 55,4 5h.T 59,2 55.8 69.h 59.2 79.2 €5.9 €2.0
65,1 5749 69.0 68,6 58.3 53,3 Skl 55.6 The® 61.9 85.3 72.5 65,6
68.2 57.8 TL.5 6948 59.1 57,2 840 5740 72,2 65.7 85.8 5.4 67.0
66,1 56.9 66.9 65,9 515 60,1 63,8 56,1 The3 63.4 86.7 73.1 €5.4
61,0 57.7 69.44 66,0 Shab 5841 65.6 53.6 T7.8 65,5 8941 64,0 65.2
62,9 57.6 71.2 66,6 55.8 59.3 67.1 53.0 75.5 63.0 8B8.L 63.3 65,3

- ONE W N




TABLE IV

Percent of T, D. N, Requirements Consumed by Twelve High Producing Cows
Inmediatsly Prepartus and Postpartum

2842 2838 2426 24k 2823 2452 21,76 2485 2470 2L46 2037 206  Av,
o 100 100 100 100 100 100 100 100 200 100 100 100 100
1 88 8 85 7h 9k 208 72 81 84 8 88 65 8L
2 89 9 71 60 92 102 79 92 9O 9y 99 8O0 &9
3 88 90 79 84 1 93 B2 10k 99 103 96 88 92
L 8 95 95 103 10k 100 93 130 100 115 99 96 100
g 97 103 1O 102 115 107 95 312 105 106 ok 98 105
6 86 101 88 88 127 108 10k 125 109 119 103 205 305
7 301 202 93 100 12k 108 111 126 110 114 9k 13k 308
8 101 98 95 98 128 11k 109 121 169 118 101 W9 108
ook of calving
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TABLE V

Total leucoayies per cu., mm. in the Biood of Hormal High Producing Cows
mmmmmwmMWWmaww?mﬁ@mwummA&mw?um«
X0

2842 2838 ghﬁé ﬁhlh 2823 a2hs52 2476 2&85 2h70 2&&6 3@3? 2406  Av,

¥

RaELREBuowonruwumromn

9h3
803
668

695

630
720
815
656
720
993
670
675
890 1058
860
— 1000
990 Li8
923 Lo
783 680

553 663

- OhS
895 1080 1183
620 == 225
715 688 Th8
525 868 558
723 - 558
775 = 675
690 985
705 928 w=
685 Ths 795
858 985 1015
- B30 828
- 1128 1150
595 698 1233
880 943 1238
790 1348 1363
72k 1303 1203
930 1088 1350

668 875 1180 1100 1300

e 1555 1068
633 1383 98
268 w= 983
805 1370 1379
708 1315 1283
825 1398 1185
w1253 1068
— 1355 894
540 1055 933
783 1363 815
610 1128 918
945 1313 9h3
795 1128 1058
8LB 1223 698
740 1193 1108
Lo 1364 1008
888 1235 795
730 8% 1003
890

778 1575
703 1055
- 723
515 738

iﬂ.ﬂ 1005

8&5
535

593 633 o

370 6860
540 950
600 1095
618 110
475 8176
680 896
918 1130
593 1108
813 1255
490 1128
640 1125
608 900
725 IN20
230 855

858

1028

L68
555
658
625

178
586
518
700
179

870

U7
775
807
762
797
836
851
798
19
797
916
957
927
931
961
ga1L
&87
882
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The cows which were subjected to high temperaturs exhibited a
rather wide range in the absolute eosinophil values. This was true even
in the normal or pretreatment values which varied from a low of 439
eosinophils per cu, mm, of blood, to a high of 3,408, Because of this
varisability, it was decided to express the eosinophil values for each
observation in terms of pereent change from the normal. This procedure
facilitated the comparison of the results obtained.

The changes in body temperature and the changes which wers
observed in the blood eosinophils during the course of this experiment
are presented graphically in Figures 1&. 15, 16 and 17 for the 16 cows
that were used., The data from which these charts were prepared are
presented in Tebles IVIII through IXXIII in the appendix.

An attempt is made to determine if the observed changes in
the eosinophil levels might be used as a measure of adaplation or re-
sistance to the stress of moist heat.

Cow mumber 2272 (Figure li) had the highest body temperature
of any of the 16 cows studied. The body temperature increased from a normal
value of 100.7 degrees F. to 108 degrees F. during the six hour periocd.
This was an increase of 7.3 degrees, with an average temperature rise of
5023 degrees F. At the same time there was a drop of 72 percent in the
eosinophil level of the blood by the end of the six hour period, Additional
evidence that the animal was under great stress was shown by an excessive
salivation and by an increase in the respiration rate., The respiration
increased from a normal rate of 68 per minute to 160 per minute, which
wes observed after the animals had been in the heat chamber for four hours.
By the end of the six hour period the rate of breathing had slowed somewhat.
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Cows number Sx~46 and 2696 (Figure 1l4) had the lowest rise in

body temperature of any of the sixteen cows studied. Sx-46 had a
normal temperature of 101.5 degrees F. This had increased to 102.5
by the third hour after which it decrsased to 102.2 degress by the end
of the six hour period, Her average temperature rise was .75 degrees F.
In no other cow was the maximum body temperature roaaheé as sonn as the
third hour. Respiration rate increased from a normal of 28 per minute
to 162 by the third hour, and then decreased to 152. This was a three
year old, dry cow that had been exposed to the heat on one previocus
occasion, also as a dry cow, at which time her average temperaturs rise
was .83 degrees F. Cow number 2696, a two year, nine month old, dry
cow, had a normal body temperature of 10l.7 degrees F, This animal had
& l.1 degree rise in body temperature which was reached by the fifth hour.
She had an average temperature rise of .70 degrees F. The initial
respiration rate was 28 and it increased to 168 by the fourth hour. Both
of these animals showed a decrease in the eosinophil level by the end of
the second hour of the heat period, followed by an increase to the fourth
hour, At this time the values were above the normal level. The eosinophil
values of cow number Sx-46 maintained this level until the end of the
experimental period, whereas in cow mumber 2696 the eosinophil values
decreased to the sixth hour. Two hours after the end of the six hour
heat period, the eosinophil level of cow number 2696 had increased to a
higher than normal lsvel. It i1s possible that cow number Sx-40 reacted to
the strees, but was unable to resist the effects and to maintein this
resistance for the remainder of the pericd. Cow mmber 2696 may have reapted
te the stress, started to resist, but was unable to maintain the resistance.

She appeared to adapt easlily after the stress was discontinued.
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The remaining twelve cows all showed a similar trend in bedy
temperature, The maximum temreratures of these twelve cows were inter-
mediate between those of the four cows mentioned above, With the
exception of cow number Sx~-44 (Figure 16) whose maximum body temperature
was reached by the fourth hour, all body temperatures reached the meximum
by the fifth or sixth hour, The respiration rates of these twelve cows
increased to maximum levels sometime before the end of the six hour period,
This varied with the individual cow, Cow number 2678 (Figure 15) reached
this maximum by the second hour, The maximum body temperature of the
remainder of these cows was reached sometime between the second and fifth
hour of the six hour period, In 2]]1 cases there wag a decrease in the
respiration rate by the end of the six hour period,

The eosinophil changes were variable in all of the sixteen cows
during the course of this experiment, but these changes seem to fall
in one of four general patternsa,

1, Cows number 2272 and 2669 (Figure 14), Sx=9 and Sx=i3
(Figure 16) and Sx-1l and Sx=42 (Figure 17) showed a more or less steady
decline in the eosinophil values throughout the six hour heat period,

2, Cows number Sx=46 and 2696 (Figure 14), 2675 (Figure 16),
and Sx~6 (Figure 17) showed a maximum drop in eosinophil levels at the
second hour, with a subsequent rise,

3. Cows number Sx=2, 2694 and 2643 (Figure 15) and Sx=44
(Figure 16) showed a maximum increase in eosinophil levels at the second
hour, with a subsequent fall,

Le Cows number 2678 (Figure 15) and Sx=-l (Figure 17) showed
relatively little change in the eosinophil level throughout the experimen-

tal period,
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Table V-a has been prepared in order to show that in this

particular study, the eosinophil pattern per se does not offer a
precise measure of the animal's ability’te adapt itself to the stress
of moist heat. It can be seen from the table that the heat resistance
rating, based on the average temperature rise, is quite consistent for
the individual cow regardless of stage of lactation. It can also be
seen that the average eosinophil values, based on a trapezoidal mean,
are not consistent with the heat resistance ratings. It is possible
that if a series of two or more eosinophil values were obtained on the
dry cow, a normal pattern for that individual might be established.
If so, deviations from this normal might be useful as a tool to measure

the effects of heat siress.
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TABLE Vea

Bage Data for Ivalusting the Heat Resistance on 16 Cows Subjected to the
Stress of !oist Heat.

(Temperstures are expressed as degrees F., eosinophils as number per cu,

mm, of blood).

Yonths Korm Mean Average Average
Cow No, in milk  body T. body T. body Te Rating eosinophil
rise value
1 100,7 105,90 5423 3 280
4 101,0 104,07 2407 3 1446
2269 dry 101.0 103400 2.00 3
2 100,9 100,22 4932 3 2891
2675 ary 100.8 102448 1.68 2
: dry 10049 102441 101 2 1214
2678 dry 100,7 102,28 1.68 2
10 10243 104,88 2478 2 3076
dry 101,3 102455 1,25 2 848
dry 101,7 102,47 270 1 1427
Sxel dry 101.3 101.733 53 1l
3 101,.1 103,18 2.08 2 1339
2 100,7 101,93 122 1 222
Sx=6 ary 100,.9 101.88 «98 1l
2 100.,7 101,93 1,23 1 1515
1 101,0 103,13 2.13 2 785
Sxll dry 101.1 102,17 1.07 2
1 102,31 104 027 217 2 563
Sx42 dry 101.6 101.55 e95 1
4 101,6 103,22 1,62 1 1214
Sx43 dry 101.4 102,38 «98 1
5 101.4 102,68 1,28 1 429
Sxhdy ary 100.9 101,70 «80 1
2 101,4 102,061 1,27 1 1129
ary 101.3 102,05 215 1 389

Notes The first line for each cow shows the temperature observations on
animasl during the dry period prior to the present study., The
second line shows data collected during the eosinophil studye.
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DISCUSSION

The data reported indicate that the stress of parturition
has a depressing effect upon the eosinophil level in the blcod of
the dairy cow. 4n eosinopenia was observed in all of the cows included
in this study st the time of perturition. The fact thst all cows
responded in e similar manner indicstes that parturition is a major
stresgor agent, The parturient eosinopenia observed in this study
confirms the work of Gill (5).

The onset of lactation may be & secondary stressor agent
which is imposed upon the cow before she has completely recovered from
the stress of parturition. It is possible that the increase in the
metabolic rate due to lactation stimulstes the pituitary adreno-
cortical system which in turn exerts & suppressing effect on the eosino=-
phil level, The veriations which occurred between cows is probably
due to the ability of the individual animal to resist or to adapt to
the siress. Unknown factors may also contribute to this individual
variability,

It has been suggested by Shaw et al (27) that the rise in
blcod glucose at the time of parturition may be due to & rapid mobili-
zation of glucose or to a rapid breskdown of lactose as a result of
excitement, Dairy cows typically have this hyperglycemia at time of
calving regardless of the degree of visible excitstion. A hyper-
glycemia and eosinopenia similar to that which was observed in this
study at the time of parturition can be produced by the injectlon of

ACTH., This suggests that the hyperglycemis accompanying parturition
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may be medisted at least in part by the discharge of ACTH and

glucocorticoids,

It has been shown by Leffel (17) that hypoglycemia was a
characteristic feature in the blood of cows that were fasted following
calving., He also observed that in cows, whose T, D. N, consumption
following calving c¢id not fall below 70% of requirements, the blood
glucose values tended to remain at normal levels following the parturient
hypoglycemia, The results of this study confirm the work of Leffel,

The blood glucose levels of the cows in this study remained relatively
high following celving., On the average thesge cows were able to
consure not less then 84 percent of their T, D. N. requirements during
and after the first week postpartum,

Changes were observed in the eosinophil levels in the blood
of cows which were subjected tc the stresa of hest., “n genersl an
evsinopenia occurred, but the varistions between cows were too great
to establish precise conclusions as to the value of the eosinophil
count as a measure of reaction to heat stresa., Change in body temperature
during the six hour period of heat is currently being used =ss a
measure of heat tolergnce, The dsta reported in this study indicate, only
generally, that those animals having the lowest heat tolerance zlso show
the greatest drop in eosinophil levels. On the other hand, those animals
that have the highest heat tolersnce seem to show the least drop in
eosinophil levels, There was no correletion between temperature rise sm
eosinophil levels, in the cows whose temperature rise is intermediate.

It has been shown that the cortical steriods influence the
eosinophil level of the blood., However, there is no assurance that

other factors are not slso responsible. Therefore, it cammot be assumed
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that all fluctuations in the eosinophil values are indications of
adrenal activity. It has been pointed out (24) that the white cell
count is normally different in different vascular territories of the
body., Therefore, the technicilan cannot be absolutely sure that
every blood sample will yield representative results. Selye (26) and Gradwohl
(7) bave pointed out that the same stressor agents may produce diametrically
opposed reactions under different experimental conditions., Therefore,
some variations in the observed eosinophil levels may be due to conditions
within the animal body at the time of sampling,

In view of the results obteined in this study, it appears that
the diagnostic value c¢f the eosinophil count is greatest when it is

used ss a supplement to other diagnostic methods.



CONCLUSIONS

On ihe basis of the changes in the blood eosinophils, it
appears that the siress of parturition in the dairy cow is s primary
stress which eliclits marked adrenal cortex activity. & decrease ia
blood eosinophils oceurred during the parturient peried of all cows
studied,

The onset of lactation in the dairy cow appears to constitute
& secondary stress which is imposed upon the animsl before complete
recovery from the siress of parturition takes plsce, In generel the
eosinophils increased gruduslly after the first few days postpartum, although
the variations were large,

Postparturient hypoglycemia was absent in normsl cows who's
T.D.K. intske did not fall below 80 percent of reguirements.

The hyperglycemie zt time of parturition msy be asseociated
with the increased pituitary-adreno~cortical setivity apparent st this
time,

The eozinophil count is not a reliable weasure of hest
tolerance,

The gresatest value of the ecsinopnil count is reaslized when
it is used in connection with other disgnostic metheds,
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TABLE VI

Experimental Data on Cow No. 2842

Fresh 6.5.52
Eosino- Isuko~ Blocd Average % of
phils aytes Glancose daily milk T.D.N, re-
Date per per ng. per production quirements

cu. mm, cu, ma, 300 mli. in pounds consumed
6=10-52 ha2 6950 o —
Ewi2e52 522 6100 o 53. 88
62652 599 7600 3.8 —
6wl 952 860 7525 30.7 58.? 89
6w =52 916 8400 39.5 —
HmR6m52 1227 7275 hh.5 66.9 88
63052 L3 6523 ha,2 - -
T 3=52 783 5200 16,0 65.1 8h
T Tw52 717 7150 h3.3 s —
TelOmb2 76 8000 39.3 68.2 87
Tedlim52 - -~ L47.0 — —
7"1?"‘53 — o héna 61»1 86
Tw2im52 1260 925 k2.3 - w—
Tollym52 966 8025 38.8 61.0 96
T2 Bub2 389 6678 h3.3 — -
T31e52 677 6950 52.5 ®.9 00
8~ hn52 985 4888 52.5 — -
B 7-52 775 7200 58,8 61.6 101
8152 sS40 9175 6.0 — ——

Butterfat Tests:

6=30-52, 2,79%; T=28=52, 3.57%



TABLE VII

Experimental Data on Cow No, 2838

FPresh Geb52
Rosinow Isukow- Blood Average % of
phils cytes Glucose datly milite T, D.N, re=
Date per per Bg. por production quirements
S, MR cu, Ml 300 ml. in pounds consumad
B 552 899 14150 - —— 100
6052 633 6300 — o -—
612452 555 7200 w 50.h4 8o
6~19-52  ikh3 6560 33.8 50.5 90
G 352 821 7200 hilyo 7 — -
Hndbub? 128 9925 50,2 53.8 0
63052 8310 4700 hh,2 - —
Te 352 1666 6750 &h.2 57.9 95
T w52 150k 8900 43.8 w— —
T=10=52 W87 8600 53.8 57.8 103
Twllws52 — - k8.5 56,9 101
7«23-52 k4ol 9900 643 - -
Telif=52 1365 9225 50.0 57.7 102
To3im52 Lkl 5525 56.0 57.6 98
8= lw52 666 7000 56,3 — -
B 7~52 1288 12550 58.5 56.0 103

Butterfat Tests: 6=30-52, 2.97% 7=28-52, 3.42%



Experimental Data on Cow No. 2426

b5

Freash 6=10-58
Eosinc- Leuko- Bloocd Average % of
phile cytes Glugose dally milk T.DK. re-
Date per per BE. DAY production guirements

Q. 28R cu, mm, 100 ml, in pounds eonsannd
6= LB 1365 9850 o s AC0
EanlOmS2 1166 11200 — o~ —
Eml2a52 00 8650 —-— - 100
6wlbm52 522 41850 35. —
61952 Thi 5500 45.0 58.1 85
62352 59k 6650 56.1; —
6w26-52 1005 8575 36.5 66.6 71
6w 30=52 21 5125 k2.9 —
T 352 588 8300 3L.6 éﬁ.h 79
T T=52 899 6550 59.5 -— —
TelDwb2 1376 10578 She3 69.0 g5
7‘3’%"’53 et o 5&05 haaned waete
T=lT=52 - — 47.0 71.5 110
Tl 152 1587 51.3 s —
Tulim52 555 kh75 41.8 66.9 88
T~28w52 322 h9oo Lh9.0 -— -
T=~31~52 594 6800 535 65.4 93
8- 7-52 523 6400 63,3 Ti.2 95

Butterfat Testss 6-30-52, h.hi%; T-28-52, 3.5h%



TABLE IX
Experimental Data on Cow No. 2hil

Eosinogw Leukow Blood Average % of
phils aytes @Eucose datly milk T.D.E, ro~
Date per peor Rg. per production quirements
Sie MR v, B, 300 ml. in pounds consumed,
61652 322 27.8 —-— o
6w19=52 405 5290 39.8 52.5 7h
6wl 352 366 7228 33.0 o -~
H5uB6u52 511 1750 37.7 62.6 80
G 3052 Sob 38.5 - o~
T 52 871 h3.3 65,5 8
T~ 7-52 ol 38.8 — —
TwiO=52 1399 hi.8 68,6 103
T~2l=-58 960 k0.3 65.9 a8
T=28~52 465 h8.3 — -
T=31m52 677 k9.5 66.0 100
8« hn52 1165 56,0 - -
8- 7«52 790 k8.3 66,6 98
Belie52 230 53.8 — -

Bustorfat Testa: 6-30-52, 3.96%; 7-28-52, 3,33%



TABLE X

Data on Cow ¥o, 2823

L7

Fresh T-li»52
Eosinow Iaukow Blood Average % of
phils aytes @luocose daily milk T,D.K. 1o~
Date per par mge pexr prodaction quirementis

o, MM, ca. mm, 100 ml1, in pounds consumed
619-52 516 5373 50.2 — 100
6w2 352 1188 15 k6.0 - —
6u26m52 T2 2650 h6.3 - 100
6w 30=52 1138 6450 k.2 —_— -
T 352 576 58.3 o 300
T ?"’52 533 637 5 3‘503 |- el
T=l0-52 L33 8675 k.3 kh.S 9%
7"}1&‘52 b e 52 o0 huaed -
TwlTw52 — — L9.5 55.1 92
Tu2)n82 899 9850 Ll.3 — —
Ta2lim52 505 9275 L3,8 55.4 101
Te31-52 h66 9850 5L.8 $8.3 1ok
8~ Lee52 625 8800 She5 - -
B =52 3 11250 61.0 5%.1 115
Bell-52 161 6915 51.3 — -
Bwmll-52 339 ghas §7.5 51,5 127
8~18~52 koo 13475 55.3 — —
82152 599 13025 52.8 sh.é p ¥ 11
82552 755 10875 62,0 -
Bm28u52 1225 8750 50.0 128

55.8

mﬁmxﬁ Tests: 7-28.52. 3.33%; MS-'S&. 3.20%



TABLE XI

Experimental Data on Cow Mo, 2452

Frash 5-27«52
Eosinow Leuko- Bleod Aversge % of
phils aytes Glucose daily milk T,.D.E. ro-
Date pexr per ng. per production gQuirements

Clie WM, GULs MR, 300 ml. in pounds consumed
6e2Tw52 61 2250 96.2 — 100
63052 1315 TM'S h8.L - w—— -
T Tw§2 128 5575 hi.3 — ——-.
TwlOwha h?? 6759 hl.3 47.8 102
7"134"'52 52'«9 — e
T=17=52 — 49.8 4.9 93
T=21m52 1337 7950 h6.3 s— w—
Te2li=52 1626 10150 37.0 533 100
2852 1993 8117¢ 5.0 —— o
Tu3Le52 1948 11500 50.5 57.2 107
8- l-52 2225 12325 875 — -
8w T=52 1990 12375 58.8 60,1 108
Bellw52 2138 13625 L48.0 — —
Bwliyw52 1950 12025 50,0 58.1 108
81852 2650 13500 50.8 w—— —
Bu21m52 2575 11600 50.0 £9.3 1k
82552 2440 10150 50.8 — —
B8-28-52 1875 11625 63.8 115

60.3

Butterfat Testsy

?”‘?"53; 306‘3 MS-&% 302$
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TABLE XIIX

Bxperimontal Data on Oow No. 2L8S

Fresh 7«25«52
Blood Average £ of
Giucose daily milk T.D.H, Tew
mge por production guirements
g{m . -
S5 - -
9.8 -~ -
k0.3 _—— —
3h.5 o —
kl.3 L6.8 8x
m&tm - -
58,3 53.8 96
m&ém o -
60.0 55.8 104
55.0 —— —
6.3 55.6 110
EOW —_—— i
83,8 57.0 112
51.3 56,1 125
gi@ it —
61.0 £3.6 126
9-16w52 2325 59.3 3. n

| ¥
o

Butterfat Tests: B-25.52, 3.60%



TABLE XIV

Experimental Data on Cow No. 2470

Frosh 7«25«52
EoBinoe Leukow Blood Averege % of
phils aytes Glucose daily milk T.D.H, Yow
Data per pexr Bg. DOr production quiresents

Clle MUDe Ci. ME,. 100 mi, in pounds consuned
Tu@1m52 538 10675 33.8 - —
Twlim52 810 9178 38. — o
T=28.52 577 9825 63.3 — —
Bue w52 W61 yae8es k5.5 - w—
8« T=52 278 11850 55.0 58.4 8k
Bmlleh €33 10675 53.5 — o
Budlpu52 956 8938 43.8 66.5 90
BwdBw52 1186 9325 55.0 - —
8elle52 a3k 8150 51e3 69.4 99
82552 9175 7.8 it -—
B2B52 1325 M7S 48,8 The9 100
P LwS2 8975 5.0 72,2 105
G Bub2 13001 Lks.5 ~— —
Fellw52 178? 10075 39.3 7he3 109
Gl 552 1750 7950 58,3 - w—
P Bum52 1776 10025 8.3 77.8 1o
Pl 252 1565 8900 60.5 — —

Butterfat Tests: MS—&@, 3.h40%



TABLE XV

Experimental Datse on Cow ¥o. 246

Fresh T-27~52
Eosino- Isukow Blood Aversge % of
phils cytes Glucose daily milk T,D.N. ree
Date per per ng. per production guirsments

o, mm. ou. M0. nl. in pounds consumed
?«28-52 1010 5150 Lh5.0 - a—
Tw31w52 616 5925 6.8 45.3 86
B hn52 317 3700 7.5 —- —
8- 7«52 572 sH00 53.3 53.3 99
811e52 1061 6000 5643 — o—
Bwllpe52 1250 6175 L6.8 59.2 103
Bwl18.52 1400 L750 53.8 —— -
B2 1m52 1215 6800 52,5 61.9 115
Sw2beb2 2086 9150 52,0 w— w—
§2B58 1390 5925 5745 65.7 106
o ) 1090 12 5745 — e
9= lm52 900 Lgoo L5.5 63.4 119
S Bu52 1055 600 k8.3 - ——
Gullimb2 1000 6078 k0.5 65.5 11k
SulS-52 3138 7250 L8.7 w— e

55.8 63.0 318

FwdB-52

Butterfat Testa:

8«25«52,
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TABLE XVIX

Experimental Data on Cow ¥o, 2406

Fresh 6w15.52
Bosino- Leuko- Blood Average % of
Date per per ng. per production gquirements
Gle MR, cu, mm, 300 ml. in pounds consumed
6e10-52 534 15100 - - -
Ewi2-52 hss 6300 —— — -~
6wlB5=52 189 8Lso — o —
Eeedomb2 111 5350 52,0 — ——
Ewl§52 — - k6.3 51.1 65
62352 361 8575 Lo.8 — —
62652 k5sS 10275 36.h 6lie 7 80
6=30-52 L6 L1675 }45.5 — —
Te 352 k27 5550 L5.3 65.9 88
T T=52 659 6575 4.3 — e
Toele52 b1 6250 L5.5 7245 96
Twdly52 - s 48.3 w— o
T=17~52 — - L6.0 75.h4 98
T~21-52 561 7775 38.8 — ——
Twilim52 261 5875 33.8 13.1 105
T=26~52 150 5715 k1.3 w— —
Tw31m52 250 7000 50.5 64.0 a1
8 Lw52 1 7750 L7.0 - e
B Tw52 77 8700 L9.0 63.3 109

Butterfat Teste: 06-30-52, 3.L6%) 7-28.52, 3.08%



TABLE XVIII

Experimental Data on Cow Ne, 2272
Recorded $-20-52%

Bosino- % change

phils in Fosinow Body Rogw-
Tine per phils from Temperature piration
S, e initial W 7. per min,.
7230 m — 100.7 68
P30 w— . Mc& 332
10430 372 22 105.5 ikl
u% m St Lt M Qé w
12330 261 k6 107.3 160
13:30 b — w?oé 156
i 30 333 7@ 08,0 148
16430 228 ~52 — -

330 Days Postpartum, Average daily production - L49.6 1bs, 4F F. C. H.

TABLE XIX

Experimental Data on Cow No. 2643
Becorded 9-~16.52%

Eosino= % change

phils in EBosinow Body Rgs-
Tine per phils from Temperature piration
ou, mm. initial Degrees F, per min,
7330 1465 — 101.0 )
10:30 1590 49 163.9 1ko
11:30 - —— lﬁixul 152
12130 1540 45 105.0 128
13’3“ L -— 105.0 }-36
15330 1275 wl3 105,0 12}
16:30 1290 -12 . —

3'320 Days Postpertum. ‘Avemgo daily production - 32,0 1lbs. 4% F, C. K.



TABLE XX

Experimental Data on Cow No. 2669
Recorded 8e27-52%

. Roeinoc % change

phils in Eosinge Body T 1
Time per phils from Temperature piration
eu. mm. initial Degrees F, per min.
9130 - - 103.h 148
10:30 3390 - 1 10L.6 160
12430 2815 17 106.L 164
13130 ~— —— 107.0 160
14:30 2350 =3l 107.5 160
16:30 2610 «23 103.1 —

¥6613* Days Postpartum. &verhgs daily production 41 1bs, 4% 7. C., M.

TABLE XXX

Experimental Data on Cow No. 2675
Recorded 9-5-52%

Eosinow £ change

phils in Bosino~  Body Resw
Time per phils from Temperature piration
on, mm, initial Degrees ¥, per min,
9 H 30 - L and m& - 7 12
101230 1040 -29 102.3 120
11:30 -— . - 103.0 p Ty
12:30 1898 430 103.6 i3z
13330 - — 103.8 132
1330 in38 -2 10l.0 132
1630 1690 $15 — -

Dry



TABLE XXII

Experimental Date on Cow MNo. 2678
Recorded 8-27-52%

Eo#ino- % changs

phils in Eosinow Body AR g~
Time per phils from Temperature piration
cua,. mm, initial Degrees F. per min.
7230 3047 — 102.1 60
10230 2965 - 3 10L.2 1
11:30 — - 105.1 172
12:30 3k50 +13 105,.8 168
13130 o~ —— 106,7 160
14230 3090 41 106.6 156
16330 2550 ~16 102.7 w—

*306 Days Postpartum. Average daily production 33 1bs, 4% F. C. M.

TABLE JIXIII

Experimental Data on Cow No., 2694
Hecorded GuS-52%

Fosino- % change »

phils in Bosino~ Body Re g
Time per phils from Tenmperature piration
cu. mu. initial Degrees ¥. per min,
9 H 30 hsanad —— m .0 m
11130 — — 102.6 156
12330 875 428 103,0 164
13:30 — L 103.0 i72
1330 800 $17 103.8 160




TABIF XXIV

Experimental Data on Cow No. 2696
Aecorded P=lDw52%

Bosino- % change

phils in Eosinoe BoGy R B
Time per phils from Temperature piration
CU. m, initial Degrees ¥, per ain,
9330 — — 101.9 128
10130 i22s -6 2,5 120
12:30 1627 412 02,7 128
130 1239 1 102.8 12
16530 177% $22 — —
— ,
Dry
TABLZ IXV
Experimental Data en Cow No, Si-1
Recorded P=5.52%
Eosinow % change
phils in Eosinow Body RE S
Time per phils from Temperature piration
Clle ENe initial Degrees ¥, per min,
7:30 1565 - 101.1 28
9230 — — 102.3 140
0230 1325 «15 102.8 136
11:30 - o~ l03.2 52
12:30 150 -7 103.3 168
13:30 ——— — 103.8 168
130 1110 -29 10L.4 L0

- B ,
30 Days Postpartum, Average dally production h6.h 1lbs. 4% F. C. M.



TABLE XXvX

Bxperimental Data on Cow No. SXe2
Becorded Gulb-52"

piils in Eosinow- Vo~
Time par phils from Tesperature piration
Cls HS. initial ' per min,
7:30 558 — 32
9130 - - 118
1030 CTED $37 1L
1l:30 — — 10
12130 517 44 152
13:30 — o~ 136
330 286 w8 1Lk
1630 611 $10 —

*s0 Days mm. iverage daily production 38.L 1bs. LT P. C. H.

TABLE XXVII

Experimental Data on Cow ¥o. Sie6
hegorded GwlOm52®

Bosino- % oh ”

phils in Eosinoe Body Rafe
Time per phils from Temperature piratien
Su. NN inidirl Degrens 7. per min.
723G 1776 - 100,86 28
30:30 1240 30 01,9 328
3.3.;3‘& p— —— 102.h 136
13:30 w—— S 102.%9 156
k30 18675 -6 A02.9 0

“39 Days Postpartum, Average daily production 30,1 lbs. L% F, ¢, M.
19H86GXR
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Experimental Date on Cow No., SX4i2
pcorded B.27.52

“Rosino- % change

phils in Yosinge Bedy pivt
Time per phtle from Temperature piration
e Wi, initial Pegreas ¥, per min.
T30 www.w — 101.6 32
9:30 — lo2.h 156
10130 u,uu.m — i02.9 172
11:30 o 103.2 168
i 30 wu.wm 18 103.8 172
3330 - 10h.0 172
k30 w@.«m -22 104.0 160
N@n% H.Wg e @ o —

u.mo Days Postipartum, »32.@@ n?ﬂ% preduction 18 lbs, 4% F. C, M.

T4

BT B .
hidsduSins b

Experimental Data on Cow No. SX~ii3
Recorded 9-10-52%

Eoginow % change

phile in Bosinow Body Rag-~
Time per phils from Tenperature piration
oR. B, initial Degrecs F, per min,
W u.UQ - baaad gﬁ tﬁ Uhmv
10430 mmw -2 102.4 16L
U.u. | 8 - N@N «2 §
12:30 E.m -2l 103.0 168
13e30 — 103.2 160
30 mﬂm ] 103.3 148

#wmo lays Postpartum. Aversge daily preoduction 30,9 lbs, P, G, M.



TABLE XXXIT

Experimental Data on Cow Ho. SX-kh

Recorded $-18-52%

E&sim? % change

phils in Fosino-  Body RS
Time per phils from Tenperature piration

ol. Ma. initial Degress ¥, per ain,
7:30 1293 — WLk Lh
12130 1010 e 103.1 i72
1330 - — 102,9 Al
1430 1010 -22 103.0 160
16:30 999 w23 - —

*90 Days Postpartum. Average daily production 25,1 lbs, kI F. ¢, M.

TABLE XXXIIX

Experimental Data on Cow Ne. SX=h6
Recorded 9-~18-52%

E‘p#im- % change

phils in Beainow Body Regw
Time per phils from Tempoerature piration
eu, mm, initial Pegrecs F. per min.
T30 h39 — 101.3 28
9:30 — s—— 101.7 agh
10330 150 ~66 101.9 sl
12:30 478 =18 lo2,2 156
13 ¢ }0 L -~ 3&32 . 3 152
Use30 k72 $+8 102,.2 136

Dry



YITA

NHeme : M. Franklin Ellmore
Degree 1 Doctor of Philosephy, 1954
Date of Birth 1 February 16, 1916
Place of Birth 1 Herndon, Virginia
Secondary Education
Hernden High School, Herndomn, Virginia
Collegiate Institutionsg Attended
Virginia Polytechnio Institute, Blacksdburg, Virginia
1933 = 1925
University of Maryland, Cellege Park, Maryland
1940 -~ 1942, B. 8., June, 1942
Univereity of Maryland, College Park, Haryland
1945 ~ 1949, M. 8., June 1949
University of Maryland, College Park, Harylend
1949 - 1954, Ph.D., Pebruary, 1954
Publications 3 Nome
Positions Held 3
Assistant County Agent, Fairfax County, Virginis
1944 - 1945
Instructor in Dairy Husbandry, Univereity of Maryland
1945 - 1952
Associate Professor in Dairy Huebandry, V.P.I. Extension

Service, 1952 -—



