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from a mative Southern ammql or one which has recently.
been rendered immune,

When used in five cubic centimeter doses, blood from a
cently immune animal gave a less virulent and less protrac
form of the artificially produced fever than a similar amout
from a native.

Two and one-half cubic centimeters of blood from a
cently immunized animal acted satisfactorily on two impor
‘Hereford (bull and heifer) calves, aged, respectively, eig
months and five months.

Two cubic centimeters of the same blood injected mt“
otte-month-old calf gave satisfactory results. g

Animals that had been allowed sufficient time to perfect”
recover from the inoculation fever before being exposed 0
tick-infected pasture suffered no apparent ill effects fr
ticks.

Animals exposed to ticks before convalescence was “*
plete, suffered a temporary relapse.

TICKS AS A SOURCE OF BLOOD FOR INOCULATING CATTLE
PRODUCE IMMUNITY. .

Summary.

The blood with which the adult cattle ticks are ﬁl‘
after maturing on Southern cattle, carries with it the PO
to produce Texas fever when subcutaneously injected int
susceptible animal.

Experiments indicate that we may be able to takeé ’
ticks from recently immunized animals, ship them consider#®
distances, and utilize them as a substitute for the blood ¢
from the vein where recently immunized animals aré
available,

Experiments further indicate that this will give 2
form of the disease, and afterwards 1mmumty just as
as where the blood is taken from the immune animal im?
ately before it is used.

We have not as yet found any way of preservis
blood drawn from the vein for any considerable lef!
time without its losing its power to produce immunity:
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IMMUNIZATION AGAINST TéXAS FEVER BY BLOOD '
INOCULATION.

(BY W. H. DALRYMPLE.)

In order to test the difference in degree of virulence or at-
tenuation, if any, in the blood of different animals for inocu—
lation purposes, nine susceptible heifers, from above the

exas fever line, were formed into three groups, each group
being inoculated with blood from three different animals;
oue, a steer, brought from above the Federal quarantine line,
but which had been given the fever on the Station during
1898, and had passed successfully through it ; another, a two-
Year-old native animal, whose blood was obtained {rom one of
the local slaughter pens on the outskirts of Baton Rouge;
and a third, a grade Jersey calf, born on the college grounds
Under tick-free conditions, but which was considered to have

ad the disease during the previous year. The quantity of
blood inoculated into each animal of the three groups, and
- Afom each of the animals mentioned, was five cubic centimeters,
all of tl,e animals being kept under tick-free conditions during
the course of the artificially produced fever.

BLOOD OF JERSEY CALF.

Group No. r—Animals 1., IV. and IX.

A RN L

Darg, A.M. | P. M. |CORPUSCLES. REMARKS,
. . G L PR e g o cue e bl NS

1899
%ﬁ:"h PRGN RET B SN

oh 16....1 101.0 | 102.6 | .... .....

----- 7,280,000 | Xnoculat-d with 5 cc. blood of Jex-

D51 102.6 | seevevines sey calf,
Mgy, 20+ 1001 | 1028 L ol .
Marep o1-++| 10011 102.7 [ onnenn
Marep 2 TOL U016 Liiaiihaes
Margp 23+ 101.2 1 103.2 | coveenne.
Mapgy, 24+++-[ 101.2 [ 102.4 | ..o
MaraL 2 101.0 | 102.9 | 7,200,000
Maer 26....| 1041 | 105.7 | ooioeeiees
M, 105.3 | 103.8 | cvosecnss
B E T

..........




ANIMAL

No. I.—-TEﬂPERATURE.—Continued.
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CORPUSCLES . REMARKS,

April 2...../103.0

May 18......
May 17......

5,280,000

"'4,960,00

tiessernas

re.sssnene

Sent to tick-infested pa-ture.

Mature ticks on animal.

May 22.....
May 24...... Numerous at sceond molt and o
May 25...... ture ticks,
May 26......
May 27
May 28......
May 29 .....
May 31......
Jume 3......
June 6.
June 8. 5
Juneld......
Junel7..... .
ANIMAL No, 1IV.—~TEMPERATURE.,

DATE A M [P, M. [CORPUECLES REMARKS,

1899,
March 15........ 100.6 | 102.4 cosurey
March 16........ JOO4 [ JOR.2 | ivvivorns
Maroh 17.....4..] 300.6 | 302.0 | ...c0arise g
March 18........ 1050 7,200,000 | Inocnlated with 4] ec. blood'
March 19.,......] 101.4 | 102.3 | .....00e0s Jersey calf,
March 20...4....] 100.8 | 103.0 | .conveees
Maroh 21........] 100.5 | 102,6 | .....c00n.
March 228..0....: L J01.2 1 202,17 (ovuinivnn

»




ANIMAL

No.
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IV.—TEMPERATURE.— Continued.

. CORPUBCLES,

BEMARKS,

Sent to tick-infested pasture.

Ticks at second molt.

Numerous at second mo't.
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Although the blood from the Jersey calf undoubtedly
produced the fever in the three heifers into which it was inocti=
lated, as can be seen by reference to both the temperature and
blood-cell tables of Nos. 1, 4 and 9, the mildness of its owtt
attack the previous year might be thought to have depreciated,
to some extent, its value in a rigid test. Nevertheless, as
will be seen from the tables, the temperatures and the de-
crease in the number of corpuscles both indicate that all three
animals receiving its blood became victims of the fever, 'and
after natural infestion with ticks on a ‘‘ticky” pasture,
gradually resumed their normal healthy condition. In order,
however, that there might be no question as to the test being
both rigid and accurate, we have deemed it better to forego
further comment on the result of the experiment with the
blood of this animal, and confine ourselves to those obtained
with the blood of the immune Northern animal and the na-
tive, about which no doubt could exist.

BLOOD OF NATIVE TWO-YEAR-OLD.

Group No. 2—Animals III., VII. and VIII.
ANIVAL No III.—TEMPERATURE.

DATE. A.M. | P. M. |CORPUSCLES. J REMARKS .,
1899.
March 13::.:1101.0 | 103.9 | vocvovaes
Mazah 160 .. 101°3 1L 1083 |- svcieiv.vs
March 17....| 100.8 | 103.2 | ..........
March 18....| 10I.3 | ..... 7,600 000
March 19....| 100.6 ' 102.5 | ..oovvnen..
March 20....] 100.5 | 103.3 | ......
March 21....[ 101.3 | 102.0 | ...... +ee» | Inoculated with B ¢c. native blook
Muich 22....1 101.0 { 103.1 | ........ . of ﬂ.year.old_
Maroh 28....1101.0 | 102.8 | .everrivss
Narch 3¢ .1 10:31308.9 ......00 ..,

March 25....) 101.3 | 103.1 6,640,000
Maroh 26...:1 1C2.7 1-108.8 | vovovivess
Maroh: 27 :.4. 102, 8 T TIOR8 | oo oeinsvios
March 28 .. | 102.0 { 103.0 | ..........
Mareh 29....| 103.2 | 107.3 7,620,000

March 30....| 106.0 | 106.6 | ..........

March 31....| 106.3 | 106.8 | ......

April 1......| 105.8 | 106.7 6,240,000

April:2...... 106.6 | 105.9 2

ApritB....00

April 4......

Aprl 5...... g
April 6...... Gored to death by {wo otber

mals while herd was eing fed:
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ANIMAL No. VII —TEMPERATURE.

DATE, A M P. M | CORPUBCLES P EMARKS,

Incen'ated with 5 ce. llood from
native 2-year-old.




ANIMAL NO VII.—TEMPERATURE—Continued.
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CORPUSCLES.

REMA XS,

Sent to tick-inf sted pasture,

Plenty of ticks on animal.

Ticks numerous at second molt.
.

June 6...... 100 2
June 8 . 101.5
June 14 ¥ 102.7 } .
Jun-17...... 101.6 4.800,000
ANIMAL N». VIII.—TEMPERATURE.
DATE. A.M. | P. M. | COKPUSCLES. REMARKS,
U G o

March 15....
March 16....
March 17..
Mareh 15.
Maich 19..
Ma-ech 20...
March 21....
Mureh 22....
March 23....
March 24....
March 25....
March 26....
Murch 27....
March 28....
March 9....
Mareh 30...
March 31..

April
April
April
April
April 5......
April 6......
Apnl 2
Apiil 8,00
April 9......

April 11 .....
April 12

..........

sesseseses

Pasesesase

103.6 | 103.9
102.2 | 104.5
103.1 | 104.6
102.4 | 103.2

'3 640,000

Inoculstad with 5 ce. blood fr2
native two-year-old,

Haemoglobinuria,

-
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ANIMAL No VIII.—TEMPERATURE—Continued.

P. M. | CORPUSCLES RFMARKS,

.......... Sent to tick-infested pasture,

08I I B Few ticks in molt.

08 0N S e Mature ticks.
104.0 2,960,000 | More ticks.

T8 Dalasst. Do Sigs Second molt.

10dea st oy
1 R A o
04 Balic s idovss
200 by
TolR e
L B
WL s on
102.5 | 5,360,100

On March 21st, as will be seen from table, heifers Nos. 3, 7
8 were inoculated with five cubic centimeters defibrinated
“°°d from the native two-year-old, their evening tempera-
0‘:3 being, respectively, the day previous, 103.3, 102.3 and
: ‘nili‘s’ and the number of their red blood corpuscles, per cubic
. Hmeter, 7,600,000, 7,520,000 and 8,000,000 three days before
l:’clllation. On the 25th, No. 3 showed a diminution in the
&mber of blood cells of 960,000, although the temperature
s 10t as yet shown any rise. On the 29th she presented the

; Marked rise, viz., 107.3. still the corpuscles had gone up
5 m’5_20,000_ From that date until April 4th, the temperature
N e:ned between 105.9 and 106.8. On the 1st of April the
Aprilacytometer showed the corpuscles to be 6,240,000. On
o Sth the thermometer registered 107.3 degrees, and
()‘n :Le Same day the blood corpuscles decreased to 2,880,000,
- "1®6th an unfortunate accident happened to this heifer,
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Lo/
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She was in a debilitated condition and showed pathogtc=
monic symptoms of the disease, but although inappetence ¥
ened physical state, she was attacked while feeding by two ©
the more robust animals, and died from exhaustion.

apparent, she was still inclined to eat a little.

‘MA ON TYWINY

reymrbung
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topsy revealed no evidences of her having succumbed to the
fever, but did indicate death from exhaustion.

On March 29th No. 7 also exhibited her first marked ele-
Vation of temperature, viz.: 105 degrees, with a decrease in
-~ the number of blood cells to 5,760,000, Between March 29th
- and April 5th the temperature showed a fluctuation of 3.2 de-
8rees, the highest point reached in the interval being 106.2.

N April 7th the temperature went up to 107.5, and on the
ollowing day the corpuscles went down to 3,760,000. From
that date until the 20th there was a fluctuation of 5.1 degrees,
the highest reached being 106.5, and the lowest 10L.4. On
April 22nd the blood cells were 3,424,000, and the temperature
05.1. The average temperature for the three following days
- Was 106.3, and on the 29th, with the thermometer recording
105.3, the corpuscles had reduced in number to 1,840,000.

fom April 30th to May 9th the temperature remained be-

Ween 104.6 and 102.5, at which date the corpuscles had in-
Cleased to 2,080,000. On May 9th, with a temperature of
Y034, this animal was placed on a tick-infested pasture. On

€ 13th many ticks had become attached; temperature,

30. Ou the 24th numerous ticks on her were found to be
o Second moult. April 25th, temperature 99.8, corpuscles
520,000 ; 27th, temperature 103.6, corpuscles 3,940,000 ; June

th, temperature 101.6, corpuscles 4,800,000. Last tempera-
ire taken (July 15th) showed 101.0 degrees.

M No. 8 showed the first decided rise of temperature on

arch 28th, viz: 105.2.  On the 29th, the temperature was

0, and the corpuscles 6,240,000. On the 30th the morning

: nmperature showed 108.1 degrees, and in the evening 108.0,

& there was decided hamoglobinuria. The evening tem-
roatllre on the 31st was 1054, April 1st the temperature
2’3%3@(1 to 101.6, with the number of corpuscles reduced to
on t};OOO- The temperature then g:radua]ly rose from 103.7,
Cellq e 2n(.1, to 106.9 on the 6th, with the number of blood
Ly, [emaining about the same. From this date until the
ationthe temperature gradually decreased, with .sligh't fluctu-
mace:ifrom 106.9 to 102.6.° On April 17th this animal was

req on the ticky pasture. On the 22nd her boold cells num-
: 5,840.000. On April 26th her temperature was 104.4 ;
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o the 29th, 103.0, with corpuscles 4,640,000. Tae temperas
ture on May 3rd was 103.6, and there was observed on her :
few ticks in molt. Ou May 6th the blood cells had increased
5,600,000. Oan the 9th the temperature was 106.0; on t
llth 104.0, and ticks were found to be matured. On the 13thy
temperature 104.0, corpuscles reduced to 2,960,000 ; more tic
found on the animal. May 24th, temperature 103.0, ticks
the second molt; 25th, temperature 101.7, corpuscles, 3,760, 00!
27th, temperature 103.5, corpuscles 4,320,000. From th
date the temperature kept between 104.6, on May 29th, a
101.8, on June 6th. On June 17th, the temperature was 102
and the corpuscles 5,369,000. Oa July 15th (last temper
ture taken) the temperature stood at 102.2 degrees.

BLOOD OF IMMUNE. NORTHERN STEER (White-Faced St
Group No. 3—Animals V., X. and XI.
ANIVAL No. V.—TEVPERATURE,

DATE. A.M. | P. M. |CORPUSCLES. REMARKS.
1-99
March 15....) 100.4 | 10L.8 | ceveevress
March 16....0 101.0 | 102.3 | Y.ccoivvs v
Mareh 17:...] 100.8 | 102,01 | cocovernns
March 18....] 101.0 | ..... 7,620,0C0 | Tnoculited wi h 5. ¢, blood 1
Mirch 19,000 3002 | 102.8 L icveavilss white-f. ced steer. 3

Mareh 20... | 100.0 | 103.3

Marck 21....{ 100.5 | 102.3

Maca 22....] 101.0 | 102.5

Murch 23....| 100.8 | 102.4
March 24....] 100.5 | 104 6 | «ocverr...

5

3

2

0

- ———

Mareh 25....] 102.5 ! 105.
March 26....) 102.5 | 104.:
March 27....| 102.8 | 103.%
Mach 28....0 102.0 | 101,0 | eeov.venn,
March 29....] 100.6 | 102.8 5,68(.1,000
Maroh 30,...] 101.2: 104.7 " Jeces vsws

----------

Mareh 31....| 1040 | 10£.9 | co0un 0o
April 1......] 103.8 | 105.0 5600 000
April 2......1 103.8 | 105.4 | ..... Caven
Appl 8 5005 101.6 | 103.3 | vovovveres
Apal 4......[ 1010 | TUL.8 |- ....oo0ens
Apiil 5..... . 160.5 | 102.2 | 5,900,000
April 6...... 100 3 | 104.3 | ..vvue.nn

April T....../ 1015 | 104.1 | ..........
April 8......| 102.2 | 107.0 5440 000
Apnl . 0veo 10007 11039 Ll siveves

April10 .....| 101.8 | 103.4 | seuverrns :

BETE Lo 1014 11080 S ket
April 12 .....| 101.0 | 101.6 | 5,840,000
April 13 .....0 101.6 [ 102.0 | ......
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ANIMAT, No. V—TEMPERATURE— Continued.

CORPUSCLES

REMARKS,

102.7
102.7
102 2
102.8
102.0
..... 102.4
e a0l
101.8

.....

.....

.........

sesesen

..........

..........

..........

Sen$ to tick-intes'ed pas'ure,

Ticks on auimal.

11 a.m., matured ticks, and numer-
ous at second molt,

ANIMAL No. X.—TEMPERATURE.

A. M, | P. M, |CORPUSCLES. REMARKS.
100.5 | 102.0 N vy

100.0 | 102.6 P e,

10050630182 e dl o

10104 % s 6 800,000 | Inoculated with 5 ce. blood from
001 IO 8w s white-fuced steer.

99.5 | 1(2.5 s 0 Y 5

100.4 | 102.4 BT A

100.0 | 103.0 S e

100°0°1: 3088 | s esviag

10006 13008 s il

102.9 | 104.8 6,400,000

10208 1 AR B e N

i01.2 | 103.0 AR
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ANIM*L No. X.—TEMPERATURE'— Contiiwedi

T

DATE. A. M, | P, M. |CORPUECLES. REMARKS:,

1899
March 23....1 102.0 | 105.4 | ..........
March 29....| 102.4 | 106 0 | 5,840 000
March 30....f 104.1 | 103.2 | ..oiieona™is :
March 3(....| 105.6 | 106.2 i
April 1......) 104.2 | 104.8
April 2......) 102.0 | 104.5
April 3...... 100.9 | 102.5
April 4.. 101.5 | 102.5
103.2
103.4

103.2

JORS o iiinn
102.9 | 6,176,000
U0 e
Sent to tick-infested pasture-

April 26 .....
Apiil 29 ...,

Matured ticks.

Mature ticks, and numerous at
ond molt.




S ANIMAL Mo X T e

26 2 s Js7 | R £ 7 & iz 27 I Z

3
\
\‘\

e
1
A

Focsagelis

§ 000 000

7 000 000

bocoosof~4-4--F-F -4 -4- - ==P~<=-bF-t+-F-F-F-t=-F-t-T-F+-F-t-t-1-Ft-1=—1TT PR P

5 000 0oe s 1

4 0oce 000

3 000 000

2 000 0o

7 900 000

Dotted line above represents normal temperature ; dotted line below represents normal numper of
blood corpuseles; continuous lines represent fluctuations of temperature, and blood corpuscles, after
inoculation. y

€91
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ANIMAL No. XI.—TEMPERATURE.

DATE. A. M. | P. M. |[CORPUSCLES REMARKS.

1899,
March 15.. .00 0] veeer | J0R.0 | sovvevense
Mareh 16........ o
March 17....
March 18.......
March 19........
March 20........
March 21..... ..
March 22........

Murch 27...

March 30........
March 3l........
Aprit Loo.ooeoen.
RONIE2. i
April 3.ceeneen ..
April Aivieene s
April Sivedones e
ApHl 6.cieiies e {
ADNL Toveeennnin| 1030 [ 104,21 coveneens
April 8....0.een| 101.7 | 104.0 | 4,720,000
April 9, 000eeee o 102,87 103.8 | Luvuinin s
April 10 ........ 9] 105.4 | seevanies
April 11... v 1 8 )7 B 1 e
April 12. .3 | 102.6 | 4,880,000
April 13. 102.8 | veveinnnsn
April 14 .. 6] 104.3 | venivyiiee
April 15... v 4 103.7 | 5,120,000
April 16... v [ 128 | saseaiaens
April 17 .
April 18.
April 19.

“April 24........
April 25....0000
April 26........
April 27 ....ois
April 284,000

April 29...0iiii] oene
May liceeviness

Sent to tick-infested pasture”

Ticks at first molt. ' §
. = . e
May 13-ceeeeves| conee [ 1035 | .ooioer.., | Ticks numerous at first molt:!
May 17.cceeiseee] eones 1103.0 | uuen vees d
May 22.ccvvvenes| vones | 1055 | covianeens Ticksverynumeromatseoo‘?‘
Mg Bhicas v oo il viacie] TR s s o s Gave birh to calf, which W&
May 25..cevemaee] oooen | 101.2 | 4,480,000 ably dead when born.
May 6.eeeeeenss 104.0 111065 | suiiyovss
May eeeeewennsf coees | 105.0 5,120,000
May 28...cvenens| sneee | 103.6 | cuvenienns
MRY 81 cinsinvdd oo P IOR s
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ANIMAL No. XL—TEMPERATURE.— Continued.

DATE, Rt M F RN ICURI'C?CLEB EEMARKS.

[— — P

Jung 3"
Jung 4
June 5
June 17
Une 2, ,,
gneu...
ne 30, ,,
July 15
\

On March 18th five cubic centimeters of defibrinated
blood from the immune Northern steer were injected inte
98. 5, 10 and 11.  Their respective temperatures (ia the or-
€t of the numbers given) were, the day of inoculation, 191.6,
1010204 101.6. The number of corpuscles per cubic milli-
Meter on the same day being, respectively, 7,520,000, 6,800,008
2nd 7,280,000, 1t may be stated that the temperatures just
8lven were taken in the morning, which are usually lower
41 those obtained in the evening. The first marked rise
Shown s by No. 5, on the 24th, with 104.6 degrees. Omn
arch 25th the evening temperature was 105.5, blood
“Orpuscles 6,720,000, From this date the fluctuations ranged
ttween 101.8 on April 4th, to 107.0 on April 8th. This lat-
°f temperature may have been accidental, or due to some
Other cause than the disease, as the morning temperature of
at day was only 102.2, the previous evening 104.1, and the
fc'noWing morning 100.7. On the 10th the thermometer re-
orded 1034 degrees, which was the highest temperature
“Wing two weeks preceding the animal’s exposure to the tick-
Wfesteq pasture. On April 23rd the temperature stood at
02:1, and on the following day (24th) the heifer was sent te
Pasture, On March 29th the, corpuscles numbered 5,680,000,
anq during the following eight countings, from April st te
4¥ 6th, varied only from 5,184,000 to 6,800,000 which was
the last count made, and this was while the animal was at
Pasture, From April 24th to July 15th (last thermometer
test) the temperature remained remarkably steady at an aver-
ge of about 102.5, reaching only on one occasion 104.9, and
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on another 103.8. 'The last temperature laken (July '15:)4 i
showed 102.0. On May 17th ticks were observed on thiS
heifer; on the 24th they had matured, and there were a num~
ber at second molt. :

The records of Nos. 10 and 11 show great similarity whesl
compared with that of number 5, which can be seen by refer®
erice to above tables. Ounly on one occasion did the temperas
ture of No. 10 reach 16.6 degrees, and at no time did the
number of corpuscles get below 5,000,000,

In the case of No. 11, this heifer’s temperature only off
three occasions exceeded 106.0 degrees, viz: 106.2 on April
1st, 106.1 on the 2nd, and 106.5 on May 26th (having givett
birth to a calf on the day previous), nor at any time did her
corpuscles go below 4,700,000, On May 1st she was sent t0
pasture and became infested with ticks, but was removed fof
special care after parturition, and on July 22 was again 1€
turned to pasture.*

Those animals in which the increase of temperature iﬂdi‘\
cated a relapse after being exposed to the tick-infested pastur®
were considered not to have sufficiently regained their physt®
cal strength before being exposed to ticks. Those which wer€
in a more robust state previous to their being exposed to ticks
suffered little, if any, apparent inconvenience after beiflg
tick-infested. :

From the foregoing deductions, based upon the individual
records of the two groups of animals, as well as on the gen”
eral average of their temperature and blood-cell readings, W¢
are justified, we think, in concluding that blood of the €
cently immune steer was less virulent than that of the natives
and that the results, so far as its immunizing properties Wen't’
were more satisfactory, in that it accomplished the purposé 14
a shorter space of time without inflicting such a severe tyP®
of the artificially produced fever. .

Further verification of this conclusion can be obtained bY
referring to the temperature and corpuscle-table of the two
Hereford calves (imported from Maryland), the record of S#8

*It is not considered advisable to import cows that are expected to.
give birth to calves shortly after importation.




W& For temperature table of calf see page 184.

- Sepuple netter No. b, moCUlated later (during the summer)
\."md the temperature table of the one-month-old calf, with
blood from the immune Northern steer.

HEREFORD BULL (Corla’s Duke, £6565).
[See Illustration )

Datr A, M | P. M |CORPUSCLES FEMARKS,
\- 3
189
A W88 | vivensn
R B T
B ... ... 102.2 | 7,104,000 ;
T 102871 <ois e Inoculated with 24 cc tlood from
A"'!‘ IRt ol iy 10244 e an 1ecently immuuiz:d apima'.
... ... Wead s
B 0.0 ..... s A
U WS |
... R R
e e 103.1 5
T B 103 6
T R 104.6
2. | ... 103.2
T 102.8
s, ... ... 104.0
B 103.7
..., | ..... 105.6
R R 104 .4
T 103.4
T 103.3
T R 103 5
R R 108.5
e e 103.6
. 103 6
L S 103.0
0 .. | 103.5
.. TS e e
Y 1080 | uii
8 | S
)L R R
s {1 B ol PR S
1089} Sy
WAL ik
104.2 | .
103.0 | .
i § B .
102 6 | .
104 4
L e
AR R

* A
Continued slightly above normal after this date.
i Uly 224 this animal was sent to tick-infested pasture and became

C8te,
lnnny

d with ticks, without the production of high fever, but the abnor-
large number of ticks caused a reduction of flesh.
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Ceptible heifer No. 6, inoculated later (during the summer)
- and the temperature table of the ome-mouth-old calf, with

blood from the immune Northern steer.

HEREFORD BULL (Corla’s Duke, £6560).
[See Illustration )

P. M

CORPUSCLES

F EMARKS,

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

.....

......

.....

------

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

Inoculated with 24 ce blood from
1ecently immuuiz:d aviwa',

* 2 -
Continued slightly above normal after this date.
i Uly 224 this animal was sent to tick-infested pasture and became

st
gy 2

with ticks, without the production of high fever, but the abnor-
¥ large number of ticks caused a reduction of flesh.



168

HEREFORD HEIFFER (Gold Belle, 86567).

[See Illustration.)

DATE A, M P. M. | CORPUSCLES R"MARKS,

Tonocu'ated with 2§ cc. blood from
1ecently immunized animal. .

April BOUTH T
;- { ol R ) (ISR,
May b
May
May
Moy
May
May
May
May
May
May
May
Moy
ay
May
May
May
May
May
May
May
May
May 2

Aftcr this date temperaturé e
mained normal.  — _—
But, although the blood from a recently immune animal
undoubtedly gave more gratifying results than that fromf g
native when similar quantities were used, there is no reas?“’ Ak
why the native blood should not succeed admirably if used mj- “
smaller doses. In fact it would be impracticable, if not2 e

gether impossible, when preventive inoculation against Texfter
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fever becomes getnierally adopted, to be able to procure blood
f}'Om recently immune animals to meet the demand. The
time is bound to come, and that at no distant period, when
?his preventive measure will be daily put into operation, and
. 1nstead of having to depend upon Experiment Stations to sup-
Pl_y the blood or undertake the operation it will be accom-
I_’hShed by the local veterinary practitioner, or, perhaps, the
Intelligent stockowner himself.

Consequently blood from native animals will be much
ln_ore available, and with which success can be achieved, pro-
Vided the dose to be inoculated is properly regulated.

That smaller doses of native blood will succeed satisfac-
torily in bringing about the desired end will be seen by refer-

~fnce to the appended table, submitted by Mr. J. T. Bryant,
Cﬁlhoun, La., which shows the record of the temperatures of
tWo Hereford yearlings (imported by him from Iowa) which

Were inoculated with two cubic centimeters of blood from a
\

ST, BRYANT’S RECORD OF TEMPERATURE OF IMPORTED HERE-
FORD YEARLINGS.

B!°°d of Native Yeariing Used. Iroculated May 26th, 1899. Dose, 2 co,
First. Temperature Taken May 29th, 4 P. M,

DATE, MORNING iEVENING DATE. MORNING.| EVENING.
..... 104.0 105.0
102.5 104.5 104.6
103.0 14.0 105.6
103.0 104.0 105.2
104.6 106 0 104.0
104 5 105 0 105 6
..... 105.5 103.6
104.5 106 6 103.6
103 2 102.0 102.2
102.0 103.0 103.2
102.2 102.6 105.2
102.0 102 3 103.5
102.8 102.0 104.4
102.0 105 0 107.9
104.0 | ..... [|[Junel2......0...] 1032 | .eeee
103.0 103.0 104 0
102.2 102.4 103.5
102 0 102.0 102.1

(:rR:id urine (almost blood) ; gave bimuriate quinine, 5 gr. doses, until fever
ed,

10w
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native yearling, and passed through the fever, although the
bull had the fever in an acute form, having a temperature of
106.6, accompanied by bloody urine. It may be here stated
that Mr. Bryant had made two previous inoculations which
failed to give any reaction whatever. This was due either to
the blood being inactive, it having been shipped from Texas,
or to an insufficient quantity. It will be seen, however, by
glance at the table, thatafter the third inoculation (with 2 cC-
of native blood) the animals showed typical febrile reaction,
and recovered satisfactorily.

TECHNIQUE OF THE OPERATION.

The animal from which blood is to be drawn is secured
either by casting and tying, or by placing in stocks or travis-
The hair is then clipped or shaved closely for three or fouf
inches over the jugular vein, about half way up the neck.
The part is then thoroughly disinfected by saturation with
5 per cent. aqueous solution of pure carbolic acid or creolifi-
A piece of small rope (about one-quarter inch) is tied tightl¥
around the base of the neck, so as to raise the vein by check-
ing the flow of blood in it. The instruments and other
requisites used are a small trocar and canula, a hypodermic
syringe and needle, a small glass vessel, a small, sharp-
pointed lancet or knife, a 5 per cent. aqueous solution of puré
carbolic acid or creolin, and some cooled boiled water. Befor?
being used all instruments, etc., should be thoroughly disin”
fected or rendered sterile with the antiseptic solution, and the
vessel, trocar and can4la, and syringe and needle should be
rinsed out with the boiled water. When everything 1s it
readiness a small incision is made through the disinfecte
skin, over the jugular vein, with the lancet. The trocar afl
canula is then inserted through the incision into the veifs
and directed upwards toward the head. The trocar is noW
withdrawn and the blood allowed to escape through the
canula into the glass vessel. When sufficient has beetl ob-
tained the canula is withdrawn and the rope loosed from the
neck, when the flow of blood will cease. :

The blood in the vessel is then stirred slowly with a thi?
glass rod, which has also been sterilized, until all of the
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fibrin collects on it and is withdrawn ; it is then taken up
'ato the syringe, and is ready for use.

“AONNTRNNNN Y
W ”

I. Hypodermic Syringe. II. Lancet.

a. Piston. II. Glass vessel and rod.

b. Screw regulator. IV. Trocar in position in ca=
d. Plunger. nula.

€. Cap. V. Trocar separate.’

f. Needle.




172

The animal to be inoculated is prepared by clipping the
hair from off a portion of skin about the size of the hand, be
hind the shoulder blade, about half way up the chest, and is
disinfected as in the previous case. ‘The skin is then drawfl
out between the thumb and forefinger, aud an incision made
through it with (he lancet to allow easy access of the hypo
dermic needle. 'The syringe is now attached to the needle,
and the quantity of blood injected underneath the skifls
There will most likely be a small enlargement due to the blood
collecting in a little sac. ‘To hasten absorption it is well t0
pass the hand over the part a time or two to scatter the fluid

The method of recording the temperaturss (which can be
obtained per rectum or vagina, by means of the ordinaty
clinical thermometer) can be seen by referring to the tables of
temperatures of the different animals. :

- v R W
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Drawn from photomicrograph of blood in the countinz appﬁmtu:
Magnified about 145 times. (1) represents blood of animal with Tex,’;
fever, corpuscles reduced to minimum number; (2) represents norm
blood. In aetual size the squares are 1-20 mm.
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- TICKs AS A SOURCE OF BLOOD FOR INOCULATING
: CATTLE TO PRODUCE IMMUNITY.

(BY W. R. DODSON.)
Introductory.

. Whatever ‘may be said of the success of the method of
Moculating animals with the blood of native cattle or of re-
utly immunized animals for the purpose of establishing im-
Munity from Texas fever, imptovement in at least two fea-
tures of the method is very desirable.

First—We want a better and easier method of securing

- 3d transporting inoculative material.
_ Second—We want a virus still less severe than that ob-
~ ‘4lned from the recently immunized animal, if we can get it,
- *d at the same time not lessen the degree of immunity estab-

- Shed by the inoculation process.

; It was with these two objects in view that we began the

- Xperiments presently to be described.

] It may now be stated without any fear of successful con-
tx'adiCtion, that the Southern bovine, which is annually in-

. Sted with the cattle ticks .(Boophilus bovis) carries in its

- %04 at all times the microbic organism of Texas fever,

- " Mch when introduced into the blood of a susceptible animal

L Produce the virulent disease. T'his is an anomalous fact,
cn One that we are slow to accept until an abundance of in-
98trovertible evidence is brought to its support. The work
; CuSmith and Kilborne, of the National Department of Agri-
- Mure, verified by the work of this and other Experiment

- “ttions 1n numerous cases, should leave no shadow of doubt

¢ bet}'le truth of this matter. Probably no analogous case can

W, Cited where a disease-producing organism normally lives in

~ '®body of the host species, leaving the host in a state of

; Derfect health, but producing a virulent disease when passed
ct_the body of the same species from another geographical

lon,
tﬁei Most infectious diseases that are well understood have as
T Specific cause minute forms of vegetable life known as
,f::teria, but Texas fever of cattle is caused by one of the low
WS of animal life belonging to the group Protozoa.
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These little animals are extremely minute in size and catt =
live within the red blood corpuscle.

When the tick extracts the blood from the animal tO
which it is attached, the organism of Texas fever accompanies
the blood, and the ticks coming from the eggs of this tick aré
capable of trausmitting the disease when they become at
tached to a susceptible animal. Since we have not been able
to find a convenient way of preparing the immunizing blood
for transportation purposes, we thought it worth while to tr¥
some inoculations with blood taken from ticks that had just
become fully inflated from an animal that was immune frof
Texas fever. If theyshould prove to furnish satisfactory ma
terial for inoculation purposes, the tick itself would be a coB”
. venient capsule in which to transport the blood to point®
where immunized animals were not readily accessible. Siﬂ‘_:e’
the adult ticks may be kept for several days before they begi?
to lay eggs, they could be shipped to distant points without
having the blood lose its virulence.

INOCULATION OF TICK BLOOD, CASE NO. 1.

The following table gives the record of temperature and
number of blood corpuscles per cube millimeter of an anim®
that was inoculated with the material obtained from thré®
large cattle ticks, taken from native cattle just at the stage ©
maturity and full inflation. The ticks were washed externally
with a solution of bichloride of mercury, one to one thousat®
then washed in boiled water, mashed in a mortar that ha
been sterilized, a few cube centimeters of boiled water adde "
and the fluid portion then drawn off and inoculated Su"’c“'
taneously into the animal. The object in washing the tic¥®
was to prevent the possibility of blood poisoning from the e
troduction of bacteria adherent to the surface of the tick: "

The animal had been previously used for an expel'in:leﬂ o
reported in Bulletin No. 56 of this Station, in which it'Wa’s
shown that dog ticks, deer ticks, etc., other than cattle t‘?ks;
would not produce Texas fever. There is no reason to be]}e\'
the previous experiments would vitiate the results obtait®
from the present experiment. 3

The animal was 1noculated on September 17, but the tet
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Peratures are given for several days previous to show the
Hormal. During the month of August the temperature did
- 1ot go above 102.4 degrees. The animal was a two-year-old.
S cer; grade—Shorthorn.

TEMPERATURE.
et el 4
DATE A M P M ‘ DATE, A, M, P. M,
\—__. - —— p—
|
Septen 1 b 101.5 101; 3 PO obert8« . =i sl el 101 8

“Ptewber 4..... | 100 0 101.3 (lUetcbar 18 ....... 102.1

Prembar 6..... | 100.0 {00797 | Ootubar 19 oo T on v 162.1
Séptemrer 9. ..., | 1015 10955 | Uetab 1 SEm TR Siiay 101.6
“Drembyr 12, . ... 101.1 102.8.:| Octab @2 i voon il o saive. 102.4
€Premer 13 | 101.58 10152 HOeicher 23 st Saiie 102.0-
SePember1s ....| 1008 | 102.4 [Oc obr25.cceeui| .oune 101.5.
sep?tmbsr R Resy 14 g ST Octeherzb coveeesf PR 102.1

Sptemb -y 14, ., . ‘, 101.0 102.7 t{levembae 8... ... <iviis 102.2
Septemin r 17. ... | 101.8 | 102.4 |{December 4....| ..... 10L.6-

et mb-r 18.... . ..... 102 6 }|Decemb r.5..... | e 5 102.0

€ptember 19, . ... L1010 ol DB DIT T i e s 101.9

“Plewb v 20 y ..... 103 0 {pecember 9 ...es) veons 9.8
Remb ¢ 21., .., | 10).8 102.0 " ' Drcsmber 11 v an ) iiv g 102.1
Septembor 22,0 \ 101.6 102.1 | December12.... { ..... 102.4

Pt mher 23, . ... | 101.4 102.0 {(Decemb r16...... [ eenes 102.7

SPtember 2. .. .. | 10L.9 104.0 | D camber19.....0 ..... 103.1
8 Plemb.y 25.....0 ..... 101 6 |(Deecemb r20.....[ ..... 100. %

“Ptember 26..... 101.0 112.0 |December2l ...ul  censs 103.5
8 Ptembe- 97 . ... 101.0 102 .8 Dcember2? ook sdh s 103.6
sepiember . o i it K00 B o v o December 23 ...ocf  ceenn 103 4
S“Ptemb-r P ISPy 100.2 100.8 |{{Decembor 25 ...uu| ..ees 102 3
oept«m 1B R et e O 102.8 ||Decenbsr26..... Fe 106.0
i VI 1628 i idiss Decamber 28. ....uf ceees 101.8

RiDEy: 0 e 101.2 |{December 29 ..... 102.0

Y 10t 3 |[Dacember 30 .....| ..... 102.4
AT 1006 | 1046 |Docembrdl Ll i 100.2

CRboRe .
Dot y 7700000 102.2 | 103.4 1899.

Clober & ... AOL 8 b o s Finnary g seidali s 103.2
Qethber et 100 9 1027 ¢ {ll-muany 2.0 Lk 101.2
Oe""hel' 13 R R i LU 108 4 < ||Tanunry - 8. . sdiido Gobian 100.6
OOr 12, 10595 Iianihy Zosatldn s 102.2
L R G 102 0 |[Jannary 11.......[ ..... 100.0

¢ Obey 15 101.7 |
R R R L

Ty, %
Auimal moculated with tick pulp. f
Animal inccalated with 10-15ce. of blood from calf with fever.

The following is the record of the number of blood cor=
- PUscles per cube millimeter:

: Dentemiber 24th 1t i L 617 6:000
Dctaber 3taT 0 o S AR Y TS 664000
Setabel Bthe, i aidve e s e 58,955,000
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October Gl St e e 8 444 00
January 3rd (1899).......cccniveinns 5,184,000
7o) i e 1 e s 46,000,000

Tt will be noted that the temperature became considerably
elevated one week after the injection, but again returned 0
normal, and again fifteen days after the injection the temper-
ature came up and remained above normal for a week. 104'6;-“:
was the highest recorded. At the time of the highest tem™
perature the number of blood corpuscles was diminished bY
about one-third. There was good evidence that the anim
had had a mild form of the disease, but we were not suré =
it beyond the possibility of a doubt. In order to settle th'e*‘é
matter, and to test the immunity, on December 3rd, the ass
mal received a hypodermic injection of about fifteen CCS--O@
defibrinated blood from an animal that was just recovefi”%
from a more decided case of Texas fever. By referring tO‘;h: &
table it will be noted that there was very slight reacﬁoi%
from this inoculation, but not as much as from the first. Th®
occurred about two weeks after the inoculation, whereas %
all other cases, where we used the blood, there was a reacﬂoégi
in one week. On December 26th the temperature 18 recofdc;,g
as 106, but this is probably a mistaken record, as the next d’“’ﬁ
it was normal and remained so. Mﬁ

The subsequent use of this animal’s blood for transm‘g
ting the fever proved beyond doubt that it had the diseasé:

In the ecarly spring the animal was placed on F
ture and became heavily infested with ticks, and has sitt
matured several generations without any evidence of disco”
fort or unusual high temperature. The blood corpuscles ha!
been counted quite a number of times during the summer €&
there is every evidence that the animal is now immuné fro
Texas fever. :

Since the most decided reduction of blood corpuscles
responded with the highest temperature about two weeks 8%
inoculation, we think we are justified in concluding that te
animal was given the mild disease by the injection ©
blood obtained from the ticks.

" [ Of course we can not say whether the second inoculd
weould have given much stronger reaction without the
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but we have no other record in which the blood inoculation
8ave such a feeble reaction. Whether the second inoculation
Mcreased the degree of immunity we can not say. At all
Svents we could well afford to make both inoculations if the
‘eSults would uniformly be as satisfactory. It must be re-
Membered that only three ticks were used.

INOCULATION OF TICK BLOOD, CASE NO. 2.

This animal was a 2-year-old steer, grade Shorthorn.
Uring the month of August, previous to inoculation, the

: femperature never registered above 102.5. On August 29th
Several ticks from native cattle were washed as described in
}le Previous case, mashed, and the fluid content mixed with a
little boiled water and injected under the skin just behind the
Shoulder, Tt will be seen from the tables that the tempera-
Ure was quite high the two following days, but returned to
M0rma] on the fourth day. Very little fever is shown there-
a,ftef for quite a period, and on September 17th, the usual pe-

2 10d of incubation having passed and the blood corpuscles and

fMperature not indicating the fever, we were of the opinion
?lat €nough bichloride had been left in the mortar and on the
ks 10 interfere with the development of the organism, and
. 3 the animal would not have the fever from this inocula-
s-m‘?- As we had just inoculated the animal previously de-
crl.bed, instead of repeating the same experiment here we
fCided to use tick blood from ticks that had been frozen for
an"el’al hours. Several ticks were placed in water in a tube
‘4 kept the tube in ice and salt. The temperature registered
feth.e thermometer,placed beside the ticks, was about 12 below
aeve.zmg. The ticks were maintained at this temperature for
1 hours. When they were taken out and thawed they
izre still alive. They were then washed, mashed as in pre-
.08 cases, and injected under the skin of the animal. The
Ject in freezing the ticks is describad under the discussion

€ next case.
bt thhe number of l?lood corpu.scles soon began to diminish,
e ere was 1o decided elevation of temperature except for
4 3 4y, just a week after the second inoculation, about the
You would expect an elevation if the second inoculation
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TEMPERATURES.
—
DATE. A M |PBM DATE. A M
|
August 2 ...... T 102.0 | Octeber 3..ovuviones. 100 6
August §..cevnenes RS T 101.4 | Octob 'z diiioesiecess 101.1
Antgusb 12,0 veee. | 1025 || October 5 ceee wonnn. 101.3
Angust 15 cievuiionnes) seees 102 4 !} Oc ober 6..,... i nyaa el 0
August 20 .. B By 101.8 |} October Toovvas S a5 10056
August 23 oviiiiiiand| caaen 102.4 |) October 8...... v v 3024
August 27 coeveivninenf seene 101.6 || Octcber 9.veveceennn. 100.8
August 30 ....o00nn 102.0 | 105.8 [ Octcber10......0vun .. 101.1
August 3) ....ooenannn 104.8 | 105.0 || Octcbar1l.. ..o, W s ey
Ceptember 1....... 102.5 | 103.5 || *October12..coiveenes] vaens
September 2......... 102.0 | 102.1 || OcteberdB.ceeeeciens| cunes
" September 3.........| 101.7 | 102.6 Qctober 15, eeevevsvves| sosae
September 4.........| ..... 103 7 || October 1T v eeveareeel suves
September 5.........( 102.1 | ... . Octob r18......000¢ PSS
September 6......... 100.9 | 103 9 {| Octeb-r19..cuviviuern] cunes
September 7......... 101.8 | 102.0 {| O ‘tober 2L....... S LSk ity o
September 8...... 100.6 | 102.8 || Octiber 22.cvvevveeees| ovee
September 9...... 100.8 | 103 0 || Octrber 23........ e i gt
September 10. . ....... 101.1 | 103 .0 || Octcber 24, vouvivneean| vonee
September 11.........| 10L.5 | ..... October 25. . .vvavneees 10L.8
September 12..... 101.5 | 102.5 1| October 26...ceveees..| 103.2
September 13.........) 10L.5 | 10L 5 . +O tober 27...cv.onnns 103.2
September 14......... 101.7 | 102.0 | October 28...c0vvevess 102.6
September 15......... 101 2 vo. ]| October29........00vt 101.8
:September 16......... 101.0 | 102 6 || October 80, c.cvevveens. 101.0
September 17....... ..] 101.1 | 102.3 || October 3L 101.3
September 18......ouf ..ot 103.2 || November 1
‘September 19......... 3080 2. s November
September 20.........} ..... 102.5 || November
September 21......... 101.4 | 103.0 || November
Septewber 22..... ....| 100.6 | 103 3 || Nov mber
‘September 23......... 101.3 | 102.0 (; November
feptember 24......... 100.3 | 103 0 || November
September 25, ...0u | ceees 104 0 | November
Septrmber 26......... 101.2 | 102.2 || November 10 .........
Septewhbar27......... 100.4 | 102.0 || November1l........ Y P
Septenbor 28+ ¢ -+ vosl-100.0 | veis ~ Novemberld..ooeoeee| soees
September 29..... ... 98.0 | 101.3 | November16.......... vee
Beptember 30....... 0 et 103.5 || November17.......... .
Qcteber 1 oeecesansss 101.3 | 103 5 || November 18.....00-. 5
Qctober 2......c00000 e | 101.5 || November20 ......... .

*(One tick was fonnd on the animal.
+ Lick above referred to, matured.

Number of Blood Corpuscles per ¢. m. mk.

August 31........
September 7

September24......:::::::::::.
October 1. o ot i sin o

October 5
October 8 wvsie:
QOctober 31

..........

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

..8.688,000
- 7,320,000
5,472,000

4,032,000

8,800,000

5,568,000
4,704,000
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- Was to be effectual. On October 12th one tick was” found on

the animal, but there were probably no more, as we kept a
Close watch and exam‘ned tbe animal carefully. Our other
- “Xperiments indicate that one or two or even several ticks will
10t give g pronounced case of the fever and thereby produce
Mmunity, so we are probably safe in saying that the fever
t?at follows later was due mostly to the inoculation of*the
tick blood, though it may have been intensified by the tick
that became attached to the animal.

. Since we found that in a second casé of inoculating the
tfck blood from frozen ticks, at the same degree, for the same
Yime, did not give the fever, it is probable that this animal
cf’ntl‘acted the fever from the first inoculation; that the pe-
H10d of incubation was very much prolonged. However, this
maﬁter must be pursued further in experiment before we can
aTtive at any positive conclusions. It would seem from these
'eSults that a large number of ticks gave a more severe form
of. the disease than did a few ticks, but even then the disease
did not reach an acute stage. Itis to be regretted that this
fase was not free from complications like the first.

INOCULATION OF 1TICK BLOOD—CASE NO. 3.

This animal was a 2-year-old steer, scrub stock. He was
Woculated with the blood from several adult female ticks,
Obtained, as previously described, after the ticks had been
f0zen for seven hours at a temperature ranging from ten to
twelye degrees centigrade, below zero. After the ticks thawed
Ut they were still alive. The animal into which the blood
9% these ticks was inoculated showed no evidence of Texas
:Ver cighteen days after the inoculation, and it was thought
O fever would result. The animal was then inoculated with
¢ blood from a native cow, and one week later developed a
890d case of Texas fever. While we were possibly a little
45ty in concluding that there would be no fever from the
ISt inoculation, we can say that the normal time elapsed
9 ier the second inoculation before the fever developed, and
. S Probable that the fever organism was killed by the freez-
. 8 If upon further investigation this is found to be true,
May have a double importance in that it may offer some




180

suggestions in regard to determining or modifying the qué
antine line, and in the use of inoculative material in Norther!
districts preparatory to shipment to the South.

PEMPERATURE.

. DATE. A M (P M DATE. A M, | B
August 2..cccc0veees] onene 102.3 || Septemb:r 27 ........| 102.8
Auedst.  Biiavs e MO SR 162.0 || September 28........ 102.4
August Y el 101.8 || Sentember 29........ 100 6
Aungust 12.. S avi 103.0 || September 30..... .. 102.5
Aungust 13 ... PG (5 T T o October 1 103.5
OB YOG o 5o ey S p il Sied s 102.4 ‘ October
August 20..... I At RS 101 6 | October
-5 7T T R pURONS S e 102.0 {| Octeber
Angust 2T, ...covevess]iannie 101.4 || October
August 30....... .... 100.5 | 102.7 | Ost. ber
Angust 8L, .ioesans 101.5 | 102 3 || October T........... 104.0
September 1......... 101.5 | 102 0 {| October Biveseesenss 105.1
September 2......... 101.6 | 102.0°|} Octcber 9........... 103.8
September 3......... 101.6 | 102.5 || October 10.....000.0.| 105.6
September 4.....c000f conee 102.8 || Octcber 11..eeivnnnn. 102.2
September 5....... P L) ST RS October 12..00000vene 101.6
September 6......... 101.5 | 104.0 |} Octeb v 13 coveennnn. 102.9
September 7 ......... < : October M., .icvioooe] vaines
September 8.. Octob-r 16.....
September 9.. £ f Octeber 17..ccvvvuuns] sooes
September 10........ ‘ .6 || October 18...... sl 020 E
September 11......... : Qatober 180505 et 100.8
September 12 ..... ...1 100.4 | 101.7 [] Octorer 20 .ooov.vues Mt

_September 18 ........[ 101.7 | 100.0 || Octeb r 2L.cvevrnn.. 100.1
September 14......... 100.7 | 101.7 || Octcber 22 .. ... 101.6
September 15......... 100.0 | ..... October 23...... HRRIRE P
September 16.........[ 100.8 | 102.6 || October 24.......coocf coeee
Septemb:r17...... veo 101.6 | 102.0 || Oct ben 25.0cveeinine]| asnee
September 18.....0.000 oo 102.7 || Octeber 26 «ovvvvenns 102.7
September 19..... v i OB S s o Ocrober 27...... s iens] (108
September 20..... 2779900 | 102.9 | October 28 oeeennan.| 1038
Septewber 21 ........; 102.4 | 102 0 || Octcber 29..c.uvees .. 103.7
September 22 ........| 101.4 | 103.2 || Octt ber 30..... s viona s 2O EER
September 23......... 101.2 | 103.0 || October 31 ..........| 103.0
September 24.. . 101.2 | 104.2 || November L...coove.
September 25.. ..l ..., 1104.0 || November 2......... vesns
September 26 ........ 101.6 | 103.% :

Number of Blood Corpuscles per C. M. M.
Septettiber 1.1, Al v dli’s o dhonlss 7,920,000
September 23.. . isuiivs s Mo se il s .6,640,000
OCEEROD T . i ot e e AP NS 4,460,000
October 3.0 e e tir T L e 5,064,000
CIMOBEE B o L ey e e v 4,480,000

y
Dlctuber B. .. ia, Fod Mol ol i, (B S



Dotober 1 8. 0 s e e e 4,192,000
Rctober 15,5 s R e 4,608,000
NovesilBer 1.5 0 cr et e S g ot

Another object in testing the effect of cold upon the or—
8anism is suggested by the fact that tick infestion in the late
fall or very early spring gives a less severe disease than that
Of midsummer. Our experiments.indicate that when native-

lood is used for inoculation there is very little difference im
Severity whether the inoculation be made in summer, fall oxr
Spring, If this be true, then the difference must be due o
s?me change toward attenuation of the organism while in the:
tick's body. It is important to know whether the exposure to-
- TOSts, or the protracted life of the organism within the tick

te‘?ds to produce attenuation. On the other haud, if we may

. Use the ticks from recently immunized animals, and ship them

to distant points for inoculative material, it will be important
10 protect such material from exposure to severe frosts lest
€ organism should be killed.

INOCULATION OF TICK BLOOD—CASE NoO. 4.

This animal was a heifer, probably 3 years old, that had
U discarded from the other comparative experiments om
4Ccount of continued fever. From the time of her landing it
aton Rouge the temperature was generally from two to four
_€&rees above normal. The blood remained rich in blood cor-
Pscles and of good color. Finally we decided to inoculate
€ animal with tick blood, but no unusually high tempera—~
tire Was recorded until the nineteenth day after the inocula-
.clon, When for two days she was 106. Before this the bloed
OTpuscles were reduced by nearly 50 per cent. Soon after—
Ads she began to recover, and at no time did she show-
Ymptoms of being any sicker than she had been for months..
; The ticks used were collected from animals that had re-
ly acquired immunity. Twelve large ticks were used.
o4 his animal was found dead on August 7th; having be-
xltn? deeply mired in a bayou. She was probably unable te
“Tcate herself because of her enfeebled condition resulting;
M protracted fever previous to inoculation.

bee

Cent
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, ANIMAL NO. V[.--TEMPERATURE.

DATE.

P, M,

CORPUSCLES.

REMARKS,

—
@®
S
<

ABeavees

......

L

-----

.....

105.0

102.0
102.6

102.6
102.8

102.5
103.2

103.0 | .

..........

......

..........

#:30 p. m., inoculated Wm:i ‘3
of blood that had been %%
under sseptic condition®
No, VIL, at 11 a m., May
and preserved with 10 P
potassium oxalate.
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ANIMAL No. V. —-TEMPERATURE—Continued.

!

DATE, A. M. | P. M. |CORPUSCLES. REMARKS.
-
i 1080 st |
ﬁay e el
R R 054 NG G |
M&y RS RS 1088t naibcicvs
I e WEn L,
M e R 1610 DFC T R AR, 3
M:y T b UL s iy (0 B s B R
M T R B0t e G
.| LI R
,,“‘;Ye G e TS Rl R
e i4 ........... A0B8H s Inocu'ated at 6:30 p. m , June 14,
ng 15 ........... 311 31 RS R 99, 5 ce..of bliod from immune
e R e s {10 ¥D 88 CERSiE ST, ‘white-facaa” st e,

A EXPERIMENT IN PRESERVING BLOOD FOR INOCULATIVE_
PURPOSES.

When the blood is to be kept, even for a few minutes be-

: co:e 1110c_ulation, it is necessary to add something to prevent
& ‘ciefulatxon or to remove the fibrin by gently stirring with a
1 glass rod till it can be collected on the rod and removed.

4. Portion of the blood will then remain fluid. If the fibrin is
011;' femoved the blood can not always be kept under aseptic
5 Itions, and may become unsafe before it could be trans-
- ®d to any considerable distance. Previous experiments
este Shown us that if we add the ordinary preservatives we
P, ro}f the fever organism and the blood becomes worthless.
Ssium oxalate added to the extent of one tenth of one per

* of the volume of blood will prevent coagulation,
Will not be germicidal. It was therefore thought
b.le (from the suggestion of Dr. F. G. Novy,
B Ichigan University,) to draw the blood under asep-
| apl'eca.u.t%ons, adding the required amount of potassium ox-
& oe Sterilized, and in this way preserve the virulence of the
e A » Prevent it from coagulating and thereby secure it
 shyp Commercial form. Blood preserved in this way was
ifed to Ann Arbor, and also tried after four days preser-

% U here, but negative results were obtained in both in-

q £eS. The blood kept well, there being no bacterial growth

! DOSSi
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after four days’ incubation, but the Texas fever organism W !
-destroyed.

Special Case—About the middle of Juae a promine
srentleman of Bayou Sara, La., imported from Missouri a cr
Hereford and Shorthorn bull, 2 years old. The animal W
inoculated the next day after arrival with blood drawn fr
oue of our animals that had recently acquired immunity, fr

& WO-MONTHS OLD CALF—TEMPERATURE (frcm Nor.hern Suscept
Heifer.)

DATE. P. M, | CORPUSCLES. REMARKES .
5 ey g

1ncculnted with 2 cc. blood
“ white-faced ” steer.

v

Takan to tick-infes‘ed pasturé

+#the same animal from which the blood was obtained fof
experiments elsewhere described in this bulletin, and for
#wo Herefords imported from Maryland by this Station.
dlood was drawn at 10 o'clock in the forenoon, shipped t0
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Jou Sara and the inoculation made about half past three that:
afternoon. Every reasonable precaution was taken to prevent
blooq poisoning, just as other cases where the results were
Wniformly successful. The inoculation was made on Saturday,
and unfortunately the animal died the following Monday.

l}Q owner of the animal believes the bull died from blood
PClsoning, If this be the case it was due to accidental cor—
lamination of the blood, in spite of the most painstaking
Methods, In all cases inoculated during the past three years’
SXperiments with Texas fever this is the only case where any
bad results have followed the inoculation in this way. Neo-
€ase before even developed a swelling.
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