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INTRODUCTION

Ioscherichia coli, a pathogenic member of the fumily Fnferobacteriaceae, is
a normal inhabitant of the lower bowel of all warn-blooded animals, Few
or no I, col7 ave found in the stomach and anterior portions of the intestines,
and normally, earnivora and omnivora harbor this organism more abun
dantly than herbivora, very few being found in the feces of cows and horses.
A strict parasite, 4. colr is not naturally abundant except in intestinal
tracts, in feces, or in material subjected 1o feeal contamination,

Hagan and Bruner® mentioned that 11 is apparent that certain serotypes
of £7. coli are more important than others in their relotionship with the
soealled ‘white scours’ or ‘eall seours’, with speeilic reference fo the work of
Orskov who demonsfrated that type O 26: B 6 oceurs in both ealf seours and
infant diarrhena. In serotype designation, 07 indieates heat-stable somalic
antigens, while “B” indieates the IK-ype, heat-labile somatic antigens.
Besides these, there are “H7ype fagellar, heat-labile antigens.

This study was undertaken to investigate the prophylactic activily of
“Valsyn Alix”, a furaltadone preparation, against coliform cuteritis i
calves,

EXPERIMENTAL PROCEDURE

Thirty-six newborn calves were purchased from several dairymen, and o
eattle dealer. Reetal temperatures were recorded during a 3-day preliminary
period, and general attitude and behavior were also obscrved to determine
apparent normaley of all ealves.

After individual weighing, ealves were permanently idenfified with
numbered tags of distinetive colors, and distributed at random into 3 groups
ol 12 calves cach, so that the total weight of the groups were approximate.
Two ealves from each ol the three treatment schedules were placed in a
concrete floored pen of about 10 X 10 feet, thercby forming six groups of
six ealves each.

! Thiy study was supported, in part, by o grand from the Norwich Pharnincal Co.,
Novwicly, N.Y., [rom which “Valsye Mix,” a furaltadene preparation, was procured,
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Laeh eall was inoeulated orally with a suspeosion of 17, eoli grown in the
Iahoratory isolated from a spontancous ease of fatal diserhea that oceurred
under range conditions in a beef-produetion project in the hilly Corozal
Substation area. Individual oral inoculation of the 36 ealves was earried oub
on 10 consceutive days, with dosage ealeulated at 5.4 X 10" concentration
ol k5. coli per dose. The inoculum used each day had been seeded in brain-
heart infusion broth the day before use 20 as to insure that the culture was
al its optimal growth phase, and that it had the possibility of effectively
causing diarrhea.

Daily rectal temperatures were recorded lfor all ealves throughout the
duration of the trial; weights were recorded on the first day of ohservation,
and at weekly intervads thereafter. Blood satples obtained at cach sehed-
uled weighing were used for laboratory determinations of hemoglobin,
packed-cell volume, red blood-cell counts, white blood-cell eonnts, and
differential leukoeytic counts.

The experimental ration fed to ealves under treatment No. 1 was the
basal ration, described below, medieated by the addition of “Valsyn Mix”
in suffieient quantity to provide 3 mgm. of furnltadone per pound of hody-
weight, Valsyn Mix coutains 15.15 percent of furaltadone.

A commercial milk-replacer containing skim milk and guaranteed to be
free from antibiofics was fed as the hasal ration to the control group of
ealves, designated as treatment No. 2.

A ‘eomparison ration’ consisted of the basal rafion medicated with
TN-10, a feed additive that containg 10 gm. of oxyletracyeline hydro-
chloride per pound, i sufficient amount to provide the manufacturers’
recomuiended level of 0.5 mgm. daily per pound of body-weight, This
‘comparison ration” was fed to 12 calves as treatment No. 3.

Group 2 was fed the basal ration exclusively through the 35 days of
observations. No therapeutic medication was given to any calves in the
control group that developed enteritis or sigus of any other disease. Groups
1 and 3 were fed the basal yation during the 3 preobservation days, and
therealter received their correspouding mediented ration for 21 days, after
which they were again fed the basal ration for the last 10 days of the ob-
servation period. Calves in these two groups did not reccive therapeutic
treatiment for any disease, exeept for the drugs incorporated in their rations.
Daily rations to all calves were fed at 10 percent of their body-weights,
apportioned into morning and alternoon [eedings.

Separate sets of nipple-buckets and galvanized cans were used for mixing
the rations. These were clearly identified with the distinetive eolor of the
color tag of each corresponding group.,

Iinteritis and any signs of abnormality or disease were recorded. A detor-
mination of bacieriologieal etiology was attempled in all cases of diarrhea,
and also in every dead ealf that was necropsied.
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OBSERVATIONS AND RESULTS

INCIDENCE OF DIARRHIEA AND DEATHS

Seven ol the twelve infected, unmedicated ealves in the control group
(treatment No. 2) died during observations. Calves Nos, 17, 20, 23, and 24
were examined on post mortem. All ealves in the control group showed
diarrhea lollowing dosage with the inoculy, some as early as the lirst post-
inoculuim day. Death ocenrred on the 5th, Gth, 15th (2 arumalds), 23d, and
25th (2 animals) postinoculation days. Besides the diwrhen, five of these
calves showed elinieal signs of respiratory invelvement such as dyspnen,
bLreathing with “puffed checks” and extended neck, andible rales, and moist,
soft coughing, On post-mortem examination, ealves Nos, 23 and 24 had
congestion and massive carnification or afeleetasis ol the lungs with multiple
abscesses and adherences to the costal pleura. T'he left metacarpal region of
call No. 21 was swollen, ulrerated, and fistulous. Three of the four calves
examined on post mortem had passive congestion of the liver. The mueous
membranes of the gastrointestinal fracts were swollen, hyperenmie, con-
gested, and oflten, hemorrhagice.

Sterile-swab technigque was used Lo secure samples of the diarrhes from
live ealves and al post-mortem examinations. 1n the luboratory these swabs
were inoculated o brain-heart infusion broth, nutrient breth, trple sugar
agar, and .M B, agar, and incubated at 37°C, overnight. Routine labora-
tory techniques wore {followed ufter the initial incubation of the swabs,

The 12 calves of Group 3 that were fed the ‘comparison ration’ containing
oxytetracyeline-HCL additive, were alive at the end of obscrvations, All
the calves in this group had diarrhea, Diavrhea started between the 2nd and
the 8th day of dosage, Diarrhea in these 12 calves persisted throughout the
length of the observation period. Feces were Jiquid o soft, or semiformed,
yollowish, frothy, and fetid.

Four of the twelve ealves led Valsyn Mix under treatment 1 died during
observations. Death occurred on the 9th, Lith, 14th, and 30th days. Diae-
rhen was observed in ealves receiving Valsyn Mix, starting on the 2nd day
of dosage. Diarvhea was sporadie, nnd was recorded on 05 oceasions oul of
306 observations, while being recorded 120 times out of 26§ observations in
the control calves, and on 142 occasions oul of 360 observalions in (he
calves fed the ‘comparison ration’. Call No. 4 died 4 days after the dosage
period wag over, following 1 weel of prostration from a swollen, infected,
painful left carpal region, accompanied by a yellow, extremely frothy
diarrhea.

Calf No. 5 died on the 9th day after the initial inoculation, after heing
wobbly and depressed, and unable to stand during the last 2 days. Sunken
eyes, rapid respiration, inappetence, and emaciation were noticed. On post
mortem, the liver had passive congestion, and the lelt lung showed conges-
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fion from hypoestasis, but without pneumonal changes, sinee picces of the
most pendant part of the apieal lobe floated in water. The abomasal and
intestinal mucosae were trritated and hyperemie; and covered with a dirty-
vellow diarrhea; the mesenterie vessels were congested. Swabs were taken
for bacteriological identification.

Calf No. 8 died on the 30th postinoculation day after having darches for
the previous 15 days. The diarrhen was yellow and frothy. The call was
noticeably depressed for the 7 days prior to death. On aufopsy, swabs were
taken [rom the intestines. Both lungs had extensive adhesions to the cosial
pleurs, were indurated, and had multiple abscesses throughout. Vissues for
hacieriological and histopathelogical determinations wore taken,

Calf No. 11 had diarrhea from the 2nd postinoculation day until death
on the 13th day. There was o defimte rise in femperature during the last 4
days prior to death, with readings of 102.8°% 104.0°, 104.6°, and 105.0°17,,
before an abropt ternimal deercase to 96.9°F. The calf exhibited clinical
symptoms of colic about 19 hours before death. Post-mortem examination
showed the abomasum to have very congested vessels and mucosa; an
intussuseeplbion in which about 18 inches of the small intestine had ‘“tole-
seoped’ was the apparent immedinte eause of death, Posterior to the infus-
susception, massive hemorrhage into the lumen of the ceeum, eolon, and
reetum was noticed, Swabs for bacteriological study were taken.

OBBSERVATIONS ON RECTAL TEMPERATURES

"Plie average daily reetal temperature fov the 12 controls under treatment
2 fluctuated very narvowly befween 1014 to 102.4°1% (table 1). Daily fom-
parature for individual ealves ranged from 94.2°F. tor calf No. 19,
to 105.9°F. recorded for calf No. 24 on the day preceding its death.

The average daily rectal temperature for calves under treatment 3 ranged
from 101.0° to 102.0°F. (table 1). Calf No. 34 had temperatures of 103.2°,
105.0°, 104.2° and 103.2°F. from the 15th to the 18th postinoculum days.
Diarrhes in call No. 34 had started on the Gth postinoculation day, and
persisted until the termination of the observations. Lowest temperature
for this groun, 99.6°1., was recorded from ealf No. 25,

The average daily rectal temperature for the ealves undor freatment 1,
fed Valsyn Mix, ranged [rom 100.5 to 101.9°1°. (table 1), The extremes in
temperature i this group were recorded from calf No. §11: 96.6°7. on the
day of death, and 104.0° 104.6°%, and 105.0°1%. ov the 3 days immediately
preceding death.

EFFECTS ON GROWIH AND BODY-WREIGHT

The average body-weight of all calves was similar at the start (table 2).
There was o reduction 1 average weight in the three groups through the
dosage period, as demonsirated in the weighings for the 86h and the 15th
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days, Afterwands, and through the vest of the observations, there was ¢
definite, steady inerease in the average weight of ealves of all groups. Calf
No. 10, of the Valsyn Mix group, gained 34 pounds, the highest inerease for

all ealves.
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While the five enlves that sarvived (vony the control gronp (trentmend 2
eained an average of 1.6 pounds of body-weight, the seven that died had an
average loss of 7 pounds, The initiad weight of the group waos 873 pownds,
while the five survivors had an aggregate terminal weight of 475 pounds,
representing a net loss of 398 pounds for this Lrentmoent, sehedule.

The 12 ealves on the comparison ration of treatient 3 made an average
gaip of 15.7 pounds of live weight, although calf No. 33 had a net loss of 2
pounds, [nitial and termunal aggregate weights [or thiv group were 859,
and 1,042 pounds, respectively, for nnet gain of 183 pounds in live weight.

The cight ealves fed Valsyn Mix in treatment [ that stevived had an
average weight gain of 154 pounds, while cach of 1he four that died had
average loss of 6.2 pounds. The 12 ealves weighed 833 pounds at the start;

Tanem 2-~Awverage budy-weight (in pounds) of 38 ealves infected with Y. eoli;
Fuerio Rico Agriewlinral Experimen! Station, 1965

Tody-weight for groupl—
Teriod
and day

1, Valsyn Mix

Predosage {st day)

2, conlrol

3, T™M 10

69.4 (12) 72.7 (12) 71.6 (12)
Dosage (Bth day) 67.5 (12) 0.0 (12) 71.8 (12)
Postdosage (I5th day) 66.7 (11) 69.6 (10 70.1 (12)
(22nd duny) 2.0 ) 76.1 (8) 4.3 (12)
(29¢h day) 7.2 (V) 8L.9 (G) 83.0 (12)

(35th day)

86.1 (8)

95.0 (5)

86.8 (12)

P Numbers in parentheses indieate number of survivor calves weighed for the
eorresponding weight averape,

the 8 survivors had a terminal weighi of 689 pounds, cquivalent to a net
log of 124 pounds of live weight.

OBSERVATIONS ON BEMOGLOBIN VALUES

Table 3 presents the variations recorded in the hemoglobin values. The
conirols in group 2 sulfered a steady decrease i hemoglobin from 12.7 gm.
per 100 ml. of blood, to 7.1 at the conclusion of observations. Groups 1 and
3 showed a plateau effect through the fiest 15 days, followed by a deerease
in the next two readings, and an jnercase in the erminal sample.

OBSERVATIONS ON HEMATOCRUD VALUES

Heraloerit values showed o general, steady deerease through the ob-
servation period (table 4). The average for treatmens 2 dropped from 33
percent to L8 percent, and correspondingly, the ealves on Valsyn Mix in

treatment 1, and these on the comparison ration in treatment 3, dropped
from 36 to 22 percent, and from 33 to 23 percent, respectively.
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The highest reading Tor calves wdder treatiment 1 was 45 pereent, the
lowest was 18, corvesponding readings were A0 and 11 pereent for ealves
tnder freatanent 2, and 12 and W pereent Tor those under treatment 3,

respoctively,
OBSERVAPIONS ON BRYVTILROCYTE COUNTS
The average weekly erythroeyte counts for calves wnder treatinents 1

and 3 inereased sharply through the 8th- and (5tl-day samples, bul showed

Tavne 3 Average henoglobin values (g, per 100 inl) observed dn 36 calves {nfeeted
i i g P i
wilh Y. coli; Puerte Rico Agricullural Keperiment Station, 1865

Hemoglobin for group-—
Period
ﬂnll (liiy R T m—— -
1, Valsyn Mix 3, control } 3, T™M 10
Predosnge (st day) 12.2 12.7 . 12.0
Dosage Sth day) 12.2 1.3 | 12.4
Postdosage (161h duy) 12.8 10.6 : 11.6
{22nd day) 0.7 8.3 | 10.8
(29th day) 8.8 ' 7.8 0,7
(385th duy) ‘ 9.2 7.1 11.2
i

Tannn 4.--Average hematorril values (percent) tn 36 calves infected with K. eoli;
Puerte Rico Agricellural 1 feper unmu Shmon IJ(;J)'

Hematoerit rewdings for group—
Period
and diy ’ N ‘
1, Valsyn Mix 2, control 3, T™ 0

Predosage (1st duy) 36 33 33
Posage (8th day) 34 33 33
Postdosnge (150h day) a1 20 an
22nd day) 30 25 32
(29th day) : 20 22 25
(35th day) 22 18 23

a steady deerease in the subseguent three samples (table 5). The pattern
for the controls indicated a steady increment of lesser magnitude i the
red-cell eounts through the first four samples, followed by a decrense in the
last two samples,
OBSERVATIONS ON LEUKOCYTE LEVELS

The average weekly white-blood-cell eount for the controls showed a
marked inerease from an initiad level of 7,900 per milliliter of blood to 12,000
for the sample drawn during the dosage period. Thereafter the counts re-
mained around the 11,000 level (table 8), The Jowest leukocyte count for
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this group was 3,150 per mithiliter, while the highest, not ouly for the con-
trots but for all of the calves, was 503,800.

Initial leukocyte count for the Valsyn Mix group was 8,600 per milliliter,
and 8,500 for the 2ud sample; counts for the subsequent four samples
fluctuated hetween 9,500 and 11,800 per milliliter. The lowest leukoeyte
count for a ¢alf in this group was 3,300 per milliliter; the highest, 19,000.

In calves of the comparison ration fed terramyein-medieated milk, the
mitial leukoeyte count averaged 5,700 per miililiter of blood, and inerensed

Tasrw b--Averoge erythrocyte values G millions) for 38 ealves infected with L. coli;
Puarto Dico Agriculiural Experimend Station, 1965

Red blood-cell counts for gronp—
Perind and day - s
1, Valsyn Mix 2, conlyol 3, TM 10
Predosage: 1st day 4.8 6.1 4.9
Dosnge: 8th day 9.3 7.4 8.1
Postdosage: 15th day 9.5 8.0 8.8
Z2nel day 8.7 8.7 8.7
20¢h day 7.8 8.4 7.1
3bth day 6.6 6.9 6.0

Tavne 6—Anerage lenkoeyle valiues ({n thousands) for 36 calves infected with B, eoli;
Puerto Rico Agricultural Kreperinent Stution, 1365

White blood-cell counts for group—
Period pand day ; e R
1, Valsyn Mix 2, conlral 3, 'TM 10
Tredosage: 1st day 8.6 7.9 5.7
osnge: 8th day 8.5 12.0 6.5
Postdosage: 16th day 10.3 10.9 i1.0
22nd dny 0.5 10.5 10.6
20th doy 10.49 11.3 11.9
35th day 11.8 16.9 9.6

to 11,000 by the 3d sample, fluctuating thereafter from 9,600 to 11,900.
The lowest count for this group was 3,400 per milliliter, and the highest,
22,850, there being 10 other individual readings of over 11,500 per milliliter,

s |
OBSERVATIONS ON DIFFERENTIAL LEUKOCYDIC COUNTS
Table 7 presents weekly uverage differential counts for the three groups.
Lymphoeyte fevel varied hetween 67.0 and 76.5 peveent in the Valsyn Mix
aroup of ealves, hetween 70,0 wd 77.3 {or the controly, and between 70.3
and 74.2 pereent Tor the terramycin-fed group.
Neutrophiles ranged from 21.0 to 29.0, from 19.9 to 28.2, and from 23.0
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o 20.6 pereent for the Valsyn Aix, the controls, and the eomparison groups,
respectively. AMonocytes, basophiles, and cosinophiles were at levels con-
sidered to be normal. ‘There was a transient inercase o 4.1 peveent
eosinophiles in the Sth sample in the Valsyn Mix group, and to 3.0 percent
in the controls,

TavLy 7—Averege differential ladkocyle cownts i 36 calves infected with K. coli;
Puerlo Rico Agricullural Experiment Station, 1966

Type of leukocyte
Growgp ; ¢ Postdosage
. Predosag Josag
el B Predostie | DOSHE |

15th day | 22nd day | 29th day | 35th day
) B Percant Percent Perecnt [’enur! \ Percent Percent
i Liymphoeyte 69.3 72.0 76.5 73.8 7.0 70.8
Neutrophile 29.0 24.0 2.0 ¢ 23.4 27.0 25.8
Monoeyte 1.0 2.0 1.1 2.0 1.0 1.8
Basophile i 1.4 1.0 4 .9 .6
Fosinophile .3 N .4 4 4.1 1.0
2 Lymphocyte 70.2 71.8 773 7L 70.0 73.0
Neutrophile 28.2 25.5 19.9 25.4 25.0 25,2
Monoeyte 1.2 1.5 .8 1.0 1.0 1.2
Basophile .2 8 1.2 1.0 1.0 .6

Eoasinophile 2 A .8 9 3.0 0
3 Lymphoeyte V2.0 70.3 729 (RN 72.0 74.2
Natitrophile 26.0 2.2 23.7 24,0 2.2 23.0
Monoeyte 1.2 1.6 1.2 8 B i.5
Basophile ] 1.3 1.2 | 1.2 .8
LEosinophile R .6 1.0 . 8 b

DISCUSSION

Twelve newborn ealves were fed reconstituted, antibiotie-free skim null
at the daily rate of 10 percent of body weight, Another group of 12 ealves
was similacly fed the basal ration to which Valsyn AMix, a furaltadone
preparation from Norwich Laboraiories, was added at the rafe of 3 mgm.
per pound of body weight, while a third group was fed the basal ration plus
TM-10, an oxytetrneyceline hydrochloride addilive, at the rate of 0.5 mgm.
per pound of body-weight. These ratious were fed lor 21 consecutive days,
after which all ealves were put back on the basal ration for 10 additional
days. Fach calf was ovally inoculated once a day with a exdture of B coly
for the fist M} days ol the observalion pertod.

Average reetal temperatures for the three groaps had similar ranges, Tt
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was noticed that hyperthermin of siek cadves usunlly preceded o sudden
drop to subvormal femperature immediately anteceding death. -

Seven control ealves died from diarvhen, uleerative carpitis, and/or acute
suppurative bacterial pneumonia. All these conditions are divectly related
(o the presence of E. colZ, as deseribed by Hagan and Bruner?® The his-
topathological report obfained from the U.S. Army Tropical Reseavch
Laboratory at San Juwun, P.RRA eliminates the suggested possibility of
foreign-hody pnewmonia that could have developed irom inhalation of dust
from the bagasse bedding. The report clewry states that the pleuritic
adhesions, the earfieation, and the multiple abeessing of (he lungs more
probably result from aspiration of the inoculum while it was being given
per os, or Lo aspiration of vomitus, Diarrhea was recorded on 1206 oceasions
out of 265 obscrvations in the calves of the control group.

TFour calves from the group fed Valsyn Mix died from diarrhea, earpitis,
and sappurative pneumonia. Afier 11 days with diarrhen, including 4 of
concurrent hyperthermin, ealt No. 11 suffered a severe colie, and bad a
ferminal temperature of 96.6°1°. Autopsy showed an extensive intussuscep-
tion of the small intestine. Diarrhea was recorded on 95 oceusions out of
300 observations in the culves fed the Valsyn Mix rations.

All the calves fed the ration containing oxytetracycline-HCL (1'A-10)
siffered fromu persistent  diavrhen throughout the observation period.
Diarrhea was recorded on 142 oecasions out. of 360 observations. There were
no deaths in this group.

Drarrheas from calves of the three groups were yellowish or dirty-gray,
and extremely frothy, considered characteristic of I, coli infection, Bac-
teviologically, the organisms recovered were O127:138 aud O86:B7.

After a deerease during the 10-clay dosage period, the average body weight
of the ealves incrensed steadily throughout the rest of the observation
period.

As mentioned under Observations and Results, (p. 282 {f.) the nitial
weight per group of 12 calves was 873 pounds for the controls, 859 for the
comparison ration, and 833 for the Valsyn Mix, or 72.7, 71.6, and (9.4
pounds for the average mdividual in those respective groups. The terminal
weight was 475 pounds for the 5 survivors in the control group, 1,042 pounds
for the 12 of the comparvison-ration group, and 689 pounds for the 8 sur-
vivors in the “Valsyn Mix” group. It should be noted that a net loss of 308
pounds in live weight oceurrved n the control group. Similarly, a net loss of
124 pounds in live weight was recorded in the Valsyn Mix group. On the
other hand, a net gain of 183 pounds of live weight: was obtained by the
12 ealves under the comparison-ration treatment.

+ The authovs wish to express their appredation (o Captain Larry Jones, 1.8,
Army, V.C,
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LE the terminal worght of cach group be divided by the numbor of survi-
-vors therein, the H surviving ealves of the control group average 95.0 pounds
of live weight, the 12 under the comparison ration avernge 86.8 pounds, and
the 8 survivors [rom the Valsyn Mix regime average 86.1 pounds. However,
il the terminal weight be divided by the original nmnmber of ealves por group
=0 that the net loss hnoweight for the group, and the rechreiion in number ol
enlves per graup are brought {o bear, then the average individual weight
would drop 10 30.6 pounds for the controls, to 574 pounds for the Valsyn
Mix eadves, while remaining unehanged af. 86.8 pounds for the comparison
ration freatment.

Hemoglobin dropped continuously in the control ealves from 12.7 Lo 7.1
gm, per 100 ml. of blood. The oxytetracyeline-HC] group showed a plate
effect in average hemoglobin values through the first, three readings, and a
definite inerease in the terminal one, Similar fluctuations were reeovded for
average hemoglobin values of the Valsyn Mix calves, but the drop was more
pronounced in the 4th and Sth samples, and the upswing Jess aeute in the
terminal reading,.

Hematoerit values for all calves underwent a steady decrease of no sia-
tistical significance. |

lirythrocyte levels peaked rapidly to the 15h day in Ahe Valsyn Mix and
‘comparison ration’ groups, and dropped acutely thereafler; the controls
had a similar general pattern exeept for a slower increasc.

Leukoeyte counts inercased sharply in the confrol ealves during the £,
coli dosage periad, and subsequently decreased slightly to fluctuate between
10,500 and 11,300 per milliliter of blood. Both the Valsyn Mix and the
comparison ration groups showed no relevant inercase in leukocyte levels
unlil after the L. coli dosage period, whence the counts went up to levels
siiilar 1o those of the controls,

Sehalm® eited several investigntors who elaimed higher Teukoeyie counts
for ealves than for adul bovines and mentioned that, although a few calves
showed counts under 4,000, o high proportion ol ealves had physiological
leukocytosis. Reference is made Lo Moberg’s statement that the total white
count and absolute numbers of neutvophiles, lymphoeytes, and monoeytes
decrease with the age of the calf, while with the cosinophiles the opposite is
the ecase. Schalm indicated that the newborn calf had low numbers of
circulating Iymphocytes because of the underdeveloped state of its lym-
phocytic organs. Later, to supply the need for antibodies, the lymphoceytie
tissues expand, producing an inerease in the numbers of eiveulating lym-
phoeytes. Still later, with age and the atrophy of the thymus, the circulating
lymphoeytes again deerease.

¢ Hehalm, O, W., Velerinary Hematology, Lea & Febiger, Philadelphia, ’a., 151-6,
1961,
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Relerring to Holman’s data, Schalim mentioned that:

lymphocytes represent only 83 percent at birth and rose to 72 peveent in 4 months
after which there was n slow [all to tire adult level of 50-60 pereent at ahont 2 vears
of life, In the application of hemabology to clinical medicine iu the very young ho-
vine, it musi be realized that neutrophiles will exceed the lympheeytes in number
during the first weeks of life. During the period 4-12 months, the neutrophile nnmber
is ab its lowest and the Iymphoeytes may contribute 75-80 percent to the differential
count.

The above citations and figures refor to normal newborn calves. Howoever,
the fact that the 36 ealves used . the observations herein reported upon
were purposcly infected per os with a virident culture of £, coli must he
kept i mind, as this might eause normal hematological values to be con-
sidered inapplicable to them.

Leukoeylosis was uoticeable 1 the majovity of the 36 ealves from the
inttinl or preobhservation snnples through the duration of the observalion
period. Peak Teukoeytosis reading was 16,250 for one survivor of the Valsyn
Mix group, 15,200 for one survivor of the controls, and 22,850 for one of the
comparison-ration group. The peak leukocyte reading for each of the four
dead ealves from the Valsyn Mix group was 18,050, 18,700, 18,800, and
10,000, while it was 10,800, 10,900, 15,050, 16,250, 18,660, 20,000, and
50,800 for the seven calves which died [ron the contgrol set.

As corroboration, the letkoeyte levels of 2 normal ealves from the regular
calf barn, comparable in age fo the 36 used i the ebservations, were ro-
covded at 13,100 and 15950 leakoeybes per milliliter of blood.

Contrary to Schalm, the dillerential leukoeyle counts in these 36 ealves
from birth to abont 10 days of age, bad o lymphoeyte level in excess of 72
percent, with a neutrophile level of around 24 pereent, and a monoeyte
level that never exceeded 2 pereent.

Jorroboratively, differentials made on two normal ealves of contemporary
age, under routine calf-barn manasgement, showed 74.5-pereent lympho-
eyles, 24.5-percent neutrophiles, and 1-pereent monoeytes,

It would appear that leukoeytosis of over 10,000 white blood eells per
milliliter of blood, and differentinls in the order of about 75-percent, lympho-
eytes and 24-percent neutrophiles is to be found rather frequently in ealves
under 2 months of age.

SUMMARY

A group of 12 newborn ealves was fed antibiotic-{ree reconstituted skim
milk, at a 10-pereent, body weight daily level, for 35 days. Tach of two other
ealf-groups was fed the basal ration with an oxytetroeyeline-FICl additive,
and the basal ration with “Valsyn Mix”, o furaltadone preparvation. All
eihves were orally moeutated for [0 consecutive days with deses of £, colr.




20z JOURNAL OQF AGHICULTURE OF UNIVERSITY OF PUKRTO RICO

L

Daily temperatoee and physical observations, aid weekly ehnico-hema-
tological data were recorded for each eall,

Statistieal analyses showed that there were no signifteant dilferences
hetween {treatment groups in relation fo the hematoerit level and death of
alves, or the leukoeyte level and death of ealves, and alzo that guinin body-
weight of survivor ealves is independoent of treafment-schedule influence.

However, there is stalistical significance al the 5-pereent level between
the ability of Valsyn Mix to protect calves trom F, eoli diarrhea when com-
pared with oxyletvacycline hydroebloride, and no mediention.

BESUMIEN

Duranfe 35 dias se alimentd un grupo de terneros recidn nacidos con
leehe deseremada reconstituida, libre de antibidticos, u mzdn de un 10 por
ciento de su peso vive disrio, A un segundo grupo se le suministed esa dieta
basica con un aditivo de oxitetraciclina clorhidriea y a otro la misma dieta
basien con “Valsyn Mix”, un derivado de Turaltadona.,

Se mocularon oralmente todos los terneros por 10 dias consecutivos con
una dosis de I, cold.

A cada ternero se le hicicron obscrvaciones diuvins de temperaturn y
vondicidn fisicn, y semanalmente s¢ le lomaron datos clinico-hematoldgicos.
Los anddisis estadisticos demostraron que no existen diferencias significa-
tivas entre los grupos sometidos al tratamiento en euanto al nivel hemato-
eritico y 1o muerte de terneros, asi como tampoco entre el nivel leucocitico
v la muerte de terneros, Se demostrd, ademds, que la gananein en peso do
los terneros sobrevivientes no dependid del régimen del tratamiento expert-
memtal,

Sin embargo, se encontravon diferencias significativas al nivel del 5 por
ciento enfre la eapacidad del “Valsyn Mix” para profeger los termeros
contra las diarreas causadas por F. coft v la de la oxiletracicling clorhidrica
y la ausencia de mediencion.




