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TEXAS FEVER. 
Experiments made by t h e  Texas Experiment Station, i n  co-op- 

aration with t he  Missouri Experiment Station and t h e  
Missouri State Board of Agriculture, in  im- 

munizing Northern breeding cattle 
against Texas Fever. 

BY 

M. FRANCIS, Veterinarian, Texas Experiment Station, 
AND 

J. W. CONNAWAY, Veterinarian, Missouri Experiment Station. 

For many years Texas Fever has been a serious obstacle to the 
growth of trade in  blooded breeding cattle between the Northern 
breeders and the Southern cattle raisers. The losses from this 
malady, in cattle shipped from the North, are rarely less than 
40 per cent., and frequently 70 per cent. or  more. The pressing 
need for some practical method of preventing these 1ocssc.s h.rs led 
the Experiment Stations of lfissouri and Teras and the Missouri 
State Board of Agriculture to undertake the experimelits re- 
ported herein. 

This co-operative work was begun in 1896, and is still i n  prog- 
ress. The interests of the cattle industry demand that the re- 
sults attained up to the present time be presented in  official form. 
There is probably much work yet to be done before the methods 
that can now in careful hmds be employed with rt degree of snc- 
cess, reach the perfection that is desirable. 

The work reported herein includes: 
I. Experiments t o  determine whether sterile blood serum of 

immune Southern cattle contains any chemical substance of t h e  
nature of an antitoxin, o r  toxin t ha t  could be utilized practi- 
cally in stimulating a t  least a passive immunity in  suscepti- 
ble cattle. 

11. Experiments oil immunizing cattle by infection with t h e  
microparasite of t h e  disease by means of t ick infestation. 

111. Experiments on immunizing cattle by infection with t h e  
microparasite of t h e  disease through blood inoculation. 

These different lines of experiments will be discussed i n  the 
order named. Only a brief discnssion of the first two lines of 
work will be given in  this bulletin. 

The final results of the experim ents on, inoculation, with sterile 
serum show that such mnterial possesses no protective properties. 

Immunizing by tick infestation can be employed with success, 
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but  on account of maintaining a quarantined pasture, and the 
necessity of hand-feeding in the case of calves of non-immune 
cows; this  method is not  as desirable as that of blood i?zoculation. 

In the  blood inoculation experiments 0ve.r -200 pure bred catt'le 
have been used. T h e  losses from inoculration and from subse- 
quent exposure t o  infected pa.stures in Texas, have been. less than 
8 per cent. 

I. EXPERIhllTNTS ON INOCULATION OF NORTHERN 
CATTLE WITH STERILE SERTJM FROM IM- 

MUNE SOUTHERN CATTLE. 

These experiments were made to determine whether the serum 
of the blood of immune Southern cattle contains ally chemical 
substance, apart from the living organism of the disease, that 
might be used in a practical way in bringing about ilnnlunity in 
susceptible cattle. The value of such material would be that the 
danger of the development of an acute fever that attaches to 
other methods, as "tick infestation" and '%loo6 inoc~~lation~," 
would be avoided. Moreover, the material could be transported 
and used at any distance without the dangers from scptic~mia 
that are liable to arise from the shipment to a distance of blood 
containing the living parasites. 

The discovery of the protective properties of the serum of ani- 
mals made immune to a certain disease, as diphtheria and 
tetanus, led to the somewhat broad statement by Behring, one of 
the chief investigators of serum therapy, "that if an  animal has 
acquired immun i t y  against a disease-producing micro-organism, 
o r  i t s  toxins, the  serum from Ihe blood of the immunized animal 
will prevent the  disease in another susceptible aninzab." 

While Texas fever is due to protozoon micro-parasites, instead 
of bacteria, as is the case of diphtheria, the immunity attained on 
recovery from an attack of the disease appears to be as great as in 
the latter malady. And it was not unreasonable to suppose that, 
in the physiological procpsses by means of which i'mmunity is es- 
tablished against Texas fever, some new product should be formed 
which might stimulate in the cells of a susceptible animal a con- 
dition or metabolism like that of the cells of the immnne animal, 
and thus establish at least a passive immunity that would tide the 
animal over the danger-period, following tick infestation. 

The first experiment with sterile serum inoculation was made 
in the fall of 1896 on an 8-year-old cow. 200 cc. of serum were 
inoculated subcutaneously during a couple of weeks previous to 
infesting her with ticks. This cow was inocnlated with SO cc. 
more of serum after the infestation. This inoculation began 
3eptember 2d; the infection was inade September IGth, and the 
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animal was kept under observation until Kovember 2d; morning 
and afternoon temperatures were taken. During this time there 
was no elevation of temperature, except on the afternoon of the 
17th and 18th days following tick infestation; 103.8 F. and 106. 
I.'. Outwardly the animal appeared to be in perfect health 
throughout the experiment. 

The following spring, in conjunction with the Mississippi Ex- 
periment Station, a lot of young cattle and one cow were inocu- 
lated at Enterprise, Miss. These had all sickened from acci- 
dental tick infestation. Twelve other cattle had died, all but two 
of them being adult animals. All the inoculated animals lived. 
A full report appears in bulletin So.  87 of the Missouri Experi- 
ment Station, where the method of preparing the serum is de- 
scribed. 

These experiments were not regarded as conclusive, since the 
season of the year at which the work was done and youthfulness 

. of most of the animals inoculated, might account for the result. 
I n  order to give the matter a more decisive test, st larger experi- 
ment was planned for the following summer, and carried out in 
conjunction with the 3tississippi Esperimenit Station in June and 
July, 1807. A full report of the results upon the cattle shipped 
to the hiississippi Station appears in bulletin NOL 42 of that Stit- 
tion. Only a summary is here given. 

Eleven head were inoculated, eight of these at  the Missouri 
Station before shipping, and three after their arrival in Missis- 
sippi. These cattle varied In age from 1 1-2 years to 11 years. 
They were inoculated daily with serum in doses of 40 to 60 cc., 
according to size of animal. The minin~um quqntity injected 
into any one animal was 146 cc.; the maximum quantity was 772 
cc. After tick infestation, all of them suffered from acute at- 
tacks of the fever, and all except two of the younger animals (2- 
year-old) died. 

During the same summer five more head were inoculated at 
the Missouri Station; two mature cows and three yearling steers. 
The material used in this experiment came from different sources 
than that used in the Mississippi experiment--one lot was ob- 
tained from the Texas Station, and another from a Texas animal 
in Kansas City. One cow received subcutaneously a total of 230 cc. ; 
the other one 420 cc., in doses of 20 to 40 cc. over a period of two 
weeks or more immediately preceding tick infestation. Both 
died from acute attacks of the fever following tick infestation. 
Not the least mitigation in severity of the attack appears to have 
resulted from the use of serum. 

The three yearling Jersey steers were inoculated with doses of 
10 cc., to 40 cc., over a period of two weeks; one steer received 
144 cc., another 320 cc., and the third IS0 cc. All of these suf- 



58 TEXAS AGRICULTURAL EXPERIMENT STATIONS. 

fered from attacks of the fever after tick infestation, but recov- 
ered. A check animal, not inoculated, appeared to suifer more 
severely; this animal, however, was somewhat younger and less 
vigorous. 

While the desired economic end of this experiment was not at- 
tained, the data supplied in regard to the efEects of tick infesta- 
tion are valuable in the experiments that follow. 

It appears that so far'as experiments have yet shown, the only 
way of producing immunity is throlugh an actual attack of the 
disease, induced either by tick infestation or by inoculation of in- 
fected blood. 

IMM'UNIZING BY TICK INFES- 
TATION OF YOUNG CATTLE. 

: ------ a. 
The fact has l o , q  been known to stockmen that calves are more 

resistant to Texas $ever than mature cattle. The same effect has 
been observed in all scientific investigations of this d~sease where 
young and mature cattle were used. In  the investigations of 
Smith and Kilbonrne into the nature and means of tranlslnittii~g 
Texas fever, a large per cent. of adult susceptible cattle used in 
their experiments died when exposed to infection, while only a 
small per cent of the young animals succumbed. The case of the 
dairy herd at Enterprise, Miss. (men.lioned under "serum inocu- 
lation"), illustrates, in a marked manner, the greater resistance 
of the young animals as compared with those more maturc. In  
this lot were eleven head of grown cattle, four yearlings and 
twelve calves. Out of this number, all of the grown cattle, ex- 
cept one, died; while two of the yearlings and all of the calves 
lived. Those that survived had been grossly infested with ticks 
and suffered more or less from fever. In the serum experiments 
of the following summer, the saine difference was noted between 
young and old cattle in resisting the disease. 

These observations led to the experilllent to test the practicu- 
bility of immunizing cattle on Northern stock farms by tick in- 
festation. This work was begun in 189'7, and has been continued 
to the present time. 

The following animals were used in the experimenis in 1897: 
No. 1. "Jerry," a yearling Jersey steer. 
No. 2. "Spot," a yearling Jersey steer. 
No. 3. "Red," a yearling Jersey steer. 
No. 4. "Fawm," Jersey steer 10 months old. 
No. 5. "Durham," Shorthorn steer 14 months old. 
No. 6. "Estes,)' grade Shorthorn bull 2 months old. 
No. 71. Jersey bull calf; (i weeks old; dam "Alpha Elf." 
No. 8. Jersey bull calf, 5 weeks old; dam "Collcge Nina." 
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No. 9. Jersey bull calf; 3 weeks old; dam ''AKajr Bates." 
No. 10. Jersey bull calf, 3 weeks old; dam "Mattituck." 
No. 11. Jersey bull calf, 3 weeks old; dam "Daisy Rates 3d." 
Na. 12. Jersey bull calf, 2 weeks old; dam "Daisy Bates." 
I n  1898 all the above, except Nos. 4, 6, 11 and 12, were rein- 

fested, and the following animals were added to the experiment: 
No. 13. Holstein heifer "Bessie," 10 months old. 
No. 14. Holstein heifer "Beauty;" 10 months old. 
No. 15. Jersey bull calf, 4 weeks old; dam "May Bates." 
No. 16. Jersey bull calf, 2 weeks old; dam "Xtattituck 2nd. 
No. 17'. ~e r sey  bull calf, 3 1-2 weeks old; dam "Daisy Bates 

3rd." 
No. 18. Jersey bull calf, 5 weeks old; dam ''Mary Herbert?' 
Na. 19. Jersey bull calf, 3 weeks old; dam "Alpha Elf." 
No. 20. Jersey bull calf, 5 weeks old; dam "Mattituck." 
No. 21. Jersey bull calf, 3 1-2 weeks old; dam "Bachelor 

Girl." 
In  1899 six animals of the first group (Nos. 1, 2, 3, 5, 7' and 8) 

were reinfested for a third season. In. the second group Ncs. 13, 
15, 16, 19 and 21 were reinfested a second season. 

Certain individuals and groups in the above lot of animals were 
treated differently; some were grossly and continuously infested; 
while others were but slightly or intermittently infested. It will 
be of interest to notice briefly these individual cases and groups. 

No. 1, "Jerry," was infested July 27tb., lS97, with several liun- 
dred fever ticks. These had nearly all matured and fallen off by 
September 1st. The steer remained free from ticks about a 
month, an,d was on October 5th reinfested artificially with sev- 
eral hundred. I n  addition, the steer became infested with many 
more from the pasture. An acute attack of the fever resulted 
from the first infestation; the morning tempera.ture on the 
twelfth day after infestation was 105 F., and continued high for 
four days, when it fell to normal. The afternoon temperature 
during this period ranged from 105 to 107 I3 The steer fell 
off some in flesh, became somewhat gaunt, but continued to graze. 
He made a good recovery, and at the time of the second infesta- 
tion was lively and apparently in perfect health. The second 
more gross infestation produced no fever. Temperature observa- 
tio,ns were continued until November 1st. The animal went into 
winter quarters in excellent condition. He was grossly rein- 
fested the following summer and fall (189S), but showed no evi- 
dence of fever. Through the spring, summer and fall af 1899 
he was exposed to a presumably more severe infection in the quar- 
antine territory, at College Station, Texas. The animal remained 
in perfect health. 

The following group of Jersey steers, No. 2, "Spot ;" No. 3, 
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"Red," and No. 4, "Fawn," ages given above, were infested 
August %th, 1897, with about 200 ticks eaclz. They had .also 
been placed a week before upon a pasture that proved to be gross- 
ly infested with ticks (from "single dipped Texas cattle). 
Morning and evening temperatures mere recorcled from date of 
infestation until Noven~ber 1st. A few mature ticles were found 
September 13th, twenty days after infestation. I n  a few days 
mature ticks were numerous, and continued so for a week. On 
September 28th, these steers were almost free from the ticks com- 
ing from the artificial infestation. This artificial infestation 
produced scarcely any elevation of temperature in KO. d anil No. 
3. I n  No. 4 several high afternoon temperatures had been ob- 
served, but nothing indicating a continuous fever period. On Oc- 
tober 29th, it was observed that the animals were well infested 
with small ticks picked up from the pasture. 

From October 4th to 9th, No. 2, "Spot," had a fever period, 
morning temperature ranging from 192.7 to 105.7 P., and eren- 
ing temperatures for two weeks from 103.7 to 107.7 F. The ani- 
mal became gaunt, laid down m ~ ~ c l i  of the time, and had little 
qpetite. On October l l th,  the morning temperature was normal, 
and continued sol until November lst, when regular observations 
ceased. These aniinals were not free from ticks until well into 
the winter. A few immature ticks were found as late as Jan-. 
uary 3d. . 

No. 3, "Red," showed no outward signs of fever until October 
2Oth, but from October 7th to 16th the evening temperature had 
ranged from 103.5 to 106.4, and the morning temperature from 
101 to 103. The calf had fallen off sorne in flesh. The morn- 
ing temperature, October ZOth, as 103.3; evening tempxature 
106.4, calf stupid. October 2lst, morning 104, evening IO(i.2, calf 
sick. October 22d, morning 104, evening 105.9, calf dull and 
gaunt. October 23d, morning 101.5, evening 105.4. October 
24th, temperature normal. Calf has been grossly and continu- 
ously infested with ticks. 

No. 4, "Fawn." This calf showed but little signs of fever from 
the first infestation. From August 1st to September 25th, the 
morning temperature remained normal, and only an occasional 
high evenilng temperature occurred. On September %th, the 
evening temperature arose to 104, and from that date until Octo- 
ber 30th, the evening temperatures remained high, ranging from 
103.7 to 106.3 F., only an occasional normal temperature being 
observed. From the 23rd to the 29th the temperature ranged from 
103 to 103.6, but through the greater part of the experiment the 
nlorning temperature remained normal. 

The continuous and severe infestlation to which these calves 
were subjected from running on grossly infested pasture canscd 
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them to fall off greatly in flesh. They went into winter quarters 
in bad condition, with skin harsh and scurfy. 'fhis condition 
was, however, in part due to lack of nutrition; the pasture became 
dry and short. On December 31st, calf No. 4 died from accident, 
having been horned into the manger, probably by a Texas cow that 
was kept in the same pen. No. 2 and No. 3 improved during tlrc 
winter, and were put on the grass in the spring in fair condition. 

I n  July, 1898, both were reinfested with Texas ticks. These 
matured, and the steers became grossly reinfested from the pas- 
tures. Neither of these animals showed any signs of sickness dur- 
ing the season. They were never odT food and were in good condi- 
tion at the end of the season. They had evidently Eecoine iinrnune 
from the severe infestation of the previous year. Tlrese two 
steers were shipped with others to the Texas Experiment Station 
on December 28th, 1808, and have been on infested grounds sinco 
January 1st. No signs of fever have appeared. The temperature 
records and tests of the blood by means of haematokrit show that 
these steers were fully immuned by the tick infestation st thc 
North. 

No. 5, "Durham," shorthorn skeet-, 14 months old. This steer 
was used as a check on seven head of double dipped Twae cattle. I l e  
upas exposed on thc same grounds, a small pasture, from July 19th 
to October 27th, and during this time was observed almost daily 
for ticks. The dipping proved so nearly perfect that during tlre 
summer and fall only five ticlcs were found on this animal, itnd 
but ten ticks on the seven head of Texas steers, as a result of in- 
fection of the pasture. No doubt many ticks escaped obsert-ation, 
but it is safe to say that during the entire season not Inore than 
twenty-five or fifty ticks infested this steer. This very mild nat- 
ural infestation gave rise to no serious symptoms, and the animal 
remained in good condition. This steer was infested the follo~v- 
ing year to d6termine whether so mild an infestation would prove 
protective against a somewhat severe infestation. On July Zlst, 
1898, several hundred Texas ticks were applied to this animal, 
and later in the season he became grossly infested from the pas- 
tura Ripe ticks were found on the steer 23 days after infesta- 
tion. The animal showed some high temperature and some de- 
pression on hot afternoons in July and August, but no serious ill- 
ntlss occurred. The steer did well through Seytenlber. I n  Ocio- 
ber he fell off some on account of short pasturage .r_cl gross tick 
infestation. At the close if the season the steer was fed for 
awhile, and mras shipped in fair condition, on Ilccemher 28th to 
the Texas Experiment Station, where he has been exposed stnee 
January 1, 1899, without showing any signs of fever. 
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TICK INFESTATION OF YOUNG CALVES. 

I n  the fall of 189'7 six young Jersey bull calves two to six weeks 
d d  (Nos. 7, 8, 9, 10, 11, 12) were put in a quarantine pen and 
infested artificially with from twenty-five to fifty ticks. After 
these had matured and dropped off, the calves were infested again 
with from seventy-five to two hundred ticks. These also matured 
Soms of the calves for a time mere off feed and a little dull and 
gaunt, but at no time during the infestation period were any of 
them seriously sick. The thermometer sholwed some fever in each 
calf. This, however, was of short duration and of mild character. 
From fear of carrying the infection into the barns, these calves 
were kept in the quarantine pens somewhat late in the season, and 
were exposed to a few sharp winter storms, from which they all 
suffered severly, and two (Nos. 11 and 12) died. The post mor- 
tern showed no indication of Texas fever. The four remaining 

Group of Young Calves, Two to Six Weeks Old. Infested Artificially with Ticks. 

calves were put in the barns December 12th, and in a few weeks 
were in excellent condition. 

These calves were infested again the following summer. July 
28th, 1898, bull No. 7 was infested with about 400 ticks). July 
7th, bull No. 8 was infested with 300 ticks, ,ind ; gais 
September 10th with 500. Bull No. 10 was infested July 28th 
with 200 ticks, and again on September 10th with 500. Up to the 
time of maturing the first crop olf ticks, none of these brills had 
shown any period of fever, only an occasional high temperature 
was noted on very warm days. On the 28th of August, No. 10, 
after becoming quite free from ticks, appeared somewhat gaunt 
and had diarrhoea, but appeared quite well in a few days. 

I n  addition to the artificial infestatim, these bulls were quite 
grossly infested with ticks hatched on the pastures. As the re- 
sult of excessive tick infestation, and lack of proper nourishment 
from dry condition of pasture, these young bulls fell off consid- 
erably in flesh, and in September one of them, No. 10, developed 
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an acute attack of fever. The bull was found sick on September 
30th, and died during the day. The post-mortem showed typical 
lesions of Texas fever. 

On June 2lst, 1899, bull No. 7 was artificially infested for the 
third season with several hundred ticks, and later bcclzme gross- 
ly infested from the pastures and was not free from ticks until 
October 1st. To test the immunity of this animal more severely, 
he was also inoculated with large doses of infected blood from a 
Texas cow. A dose of 7.5 ca. xas given June 15th, and a second 
dose of 10 cc. August 4th. Daily temperatnre records were heyt, 
and during this time no rise of temperature indicating a fever 
period was shown. The b lod  was tested from time to time by 
means of the hzmatokrit to determine variation in the percent- 
age of corpuscles; but little variation from normal was observed. 
The bull appeared to be in perfect health during the entire sea- 
son. The picture of this animal as he appeared at the close of 
the experiment is shown on page 64. 

Bull No. 8 was shipped to Texas December 28th, 1898, and has 
been exposed to the natural infection on a pasture at College Sta- 
tion since January lst, 1399. The bull has remained in perfect 
health throughout the season. Temperature records and blood 
examinations mere made twice a we~lc. 

Bull No. 9 was killed March 20th for a class demolistration, 
as the calf was infected with "Hoose." The post-mortem showed 
the parasitic worms of the disease almost plugging many of tlie 
small bronchi. 

INFESTATIONS O F  1898 AND 1893. 

The group of animals from Nos. 13 to 21 was infested for the 
first time i4n 1898. The two Holstein heifers, Nos!. 13 and 14, 
were infested August 13th, with 300 ticks each, and later they 
became grossly infested from the pasture. The first infestation 
was made during the warmest part of the summer. The heifers 
showed high evening temperatures through the hot weather. 
Heifer No. 14 suffered more severely, and in October developed 
an acute case of the fever, dying October 8th, fifty-six days after 
the first infestation. The post-mortem showed the usual lesions 
of Texas fever, such as blootdy urine in the bladder, softened 
spleen, yellow liver, and bloodless condition of the flesh. 
This heifer was also found to be affected with "Hoose." The 
small bronchi were badly infested with the parasitic worms of 
this disease, and pneumonic areas were found in the lungs. 

The long time that elapsed after the first infestation and be- 
fore the death of this animal, makes it probable that she would 
have lived if she had not been subjected too soon to the gross 
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infestation that occurred on the pasture, and had not been 
_ _ring from another disease. 

The Holstein that survived (No,. 13) did poorly through the 
minter, but improved when put on pasture in the spring, and 
was in fine condition June 2lst, 1899, when she was reinfested 
with several hundred ticks. I n  nddiiion to the tick infestation 
this heifer was inoculated June 15th with 6.5 cc. infected blood 
from a Texas cow, and on August 4th with 8 cc. The heifer has 
been in the best of health throughout the season, and is no doubt 

-1 immunized. 

'STORY O F  T E E  SEVEN JERSEY BULLS, NOS. 15 TO 21, I K C L U S ~ ~ . )  

1rJb b l  

the SI 

curre 
was s . - 

OCU 

3 
Pnvg 

The seven Jersey bulls, Nos. 15, 16, 17, 18, 19, 20 and 21, were 
infested with Texas fever ticks September 23d, 1898\. From 50 
to 100 ticks mere applied to ezch, and they matured on all the 
bulls. Four of them showed scarcely ans rise in tcmperaturcl, 
while three showed more or less fever. All these had d iar rh~n,  
no doubt in part due to change of food, from early weaning. One, 
No. 18, died from scours January 16, 1899, 115 days after the in- 
festation; the post-mortem showed no evidences of Texas fever. 
All the other calves passed the winter safely, and, with the excep- 
tion of No. 20, were well infested the following season, August 
lo+ +r November lst, 1899. No. 20 died from unknown cause in 

prinp of 1899, after being put on pasture. As this death oc- 
d before any of the calves had been reinfested and the pasture 
hown to be free from ticks, the death could not have been due 

L'exas fever. 
n addition to the ticlr infestation, all the calves were inoculated 
11 infected blood. June SSth, previous to the secornd period of 
!station, 3 cc. of blood from a Texas cow was injected subcu- 
?ously into bulls Nos. 15, 16, 17 and 21. They were again in- 
lated on August 4th with Fi cc. each from the same snimal. 
So. 19 was inoculated June 13th with -! cc. from a native re- 

L Y  ,?red cow, and six days later infested with several hundred ticks. 
June 29th, sixteen days after the inoculation, the calf appeared to 
he in good health, the temperature was normal, and the percentage 
of blood corpuscles from h~matokri t  readings was 36 per centl. 
' -" --it normal). On July 6, twenty-third day after inoculation 

ifteen days after tick infestation, the percentage of corpuscles 
Eallen to 20 per cent., the morning temperature was 104.9, 
!ven~ing temperature 106.5 F. ; ticks in second moult, animal 

off feed, sluggish and gaunt. This condition appears to have 
arisen from the tick infestation rather than from the blood inocula- 
tion. No rise of fever was noted at  the usual pcrioil after jnocula- ' tion. This calf was a little dumpish all summer, but has fed well. 
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All the other calves showed no outward symptoms of illness ap- 
parent to the average observer; but all showed through the season 
some elevation of temperature and destruction ob blood corpuscles, 
as determined by means of the h~ematokrit. Bull No. 15 showed 
a dimunition of corpuscles from 3"10 18 per cent; No. 16, from 
44 to 20 per cent.; No. 1'7 fell to 24 per cent. ; No. 21 showed but 
little destruction of corpuscles. The greatest destruction occurred 
not immediately following the inoculation and tick infestation, but 
in the fall after the pastures had beccme dry and grass scanty. 

Acute Case of Texas Fever Induced by Artificial Tick Infestation. 

SUMMARY AND CONCIlUSIONS-TICK INFESTAY! I0 W. 

It will be seen from the history of the abo~ve twenty-one head 
of young cattle that but one died from acute attack of the fever 
within the usual period of thirteen to twenty days followillg ti.ck 
infestation, and that this one, Xo. 6, a 2-month-old calf, mas pur- 
posely infested with an excessively large 'n.umber of ti~lis. The 
first crop of ticks matured on all the other cattle, and but few of 
the animals showed any distressing symptoms of the fever from 
the first infestation. The yearlings that were mildly or intermit- 
tently infested the. first season did not suffer profound nutritive 
disturbances noted in  others that were grossly and continuously 
infested. (Contrast steers Xos. 1 and 5 with steers Nos. 2, 3 
and 4, all infested i n  1897.) Young calves, from 2 to 6 weeks 
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old, infested mildly in the fall, suffered but little from the infes- 
tation, but were not fully immunized against the effects of gross 
infestation the following year, after bei<ng free from ticks for seven 
months. Bull No. 10 died from relapse in the fall of the second 
season (1899), and others in the 1899 group, while apparently in 
good health, showed considerable destruction of blood ccrrpusrles. 
An acute fatal relapse occurred in two animals (Nos. 10 and 14) 
following second gross infestation; both had matured ticks earlier 
in the same season and one (No. 10, mentioned above) had car- 
ried ripe ticks the previous fall. Lack of proper nourishment and 
a concurrent disease are to be regarded as contributing largely to 
these relapses. 

Animals that had been well infested with the fever ticks at the 
North, proved immune when exposed to the more prolonged in- 
festation occuring in the South. 

Five head of the experiment animals died from other causes 
than Texas fever. Jersey bull calves from the dairy herd were 
mainly used in the experiments. They were taken from the 
mother quite young and fed by hand. Their care through the win- 
ter was such as given ordinary stock cattle, and not that wliich is 
given to breeding animals intended for sale. These losses, largely 
preventable, would probably hot have been sol great in calves of the 
beef breeds intended for sale, instead of experiment. 

A quarantine pasture has been maintained at the Missouri Sta- 
tion through four summers, and during this time no deaths have 
occurred in the farm cattle grazing in an adjacent pasture, sep- 
arated by a space of fifteen feet. 

From the sbore we may conclude that conzplete irnmuintitp is not 
acquired by the young animal through a single mild infestation 
with fever ticks, but that the immunizing process is a gradual one 
requiring several months for its completion. 

The preferable way of effecting imm~~nity by this method wonld 
be to give a mild infestation as early in the season as possible, and 
reinfest at intervals with a gradnally increased number of ticks ; 
permitting the animal to be free from ticks for a short time before 
reinfesting and seeing that all fever from previous infestation had 
passed Gross reinfestation from the pasture, hefore the animal 
is ready to bear it, may be prevented by one change to a clean pas- 
ture during the season. 

One of the most important requisites in immunizing is that the 
calf be well nourished throughout the immunizing period. Other- 
wise stunting of the animal will occur, and occasionally a fatal re- 
lapse. 

From the fact that exclusive hand-feeding is not desirable in rsis- 
ing calves of the beef breeds, the tick infestation method cannot 
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come into large use in immunizing these a.njmals, unless the breeder 
finds it profitable to maintain a herd of immune cows. There are 
no very serious difficulties in the way of maintaining infectcd pas- 
tures on Northern stock farms, and the animal that has stood t11e 
test of tick infestation at the North carries with him his own ccr- 
tificate of immunity, namely, the ticks themselves or their inefface- 
able scars. 

The blood ixuoculation method to be described may, however, 
meet all requirements. 

" D U R H A M "  "SPOT" " R E D "  ' ' J E R R ~ I *  BULL NO. B 

Group of Five Steers After Eight Months Exposure to Infected Pasture in Texas. 
They have carried great numbers of Ticks, but have shown no s igns of 

Texas Fever. 

In order to make a practical test of the degree of immunity 
brought-about by infestation with ticks, the following animals were 
shipped t o  the Texas Experiment Station in December, 1898, viz: 

Bull No. 8, "Jerry," "Spot," "Red" and "Durham." 
They arrived at the station in good order on January lst, 1895. 
On January 3rd they were sent to the cattle pasture. This pas- 

ture lies directly west of the depot and contains about 600 acres. 
I t  is thickly wooded with trees and undergrowth. In  the north and 
vest portions of it small prairies occur. The water supply is from 
a branch which passes through it and from a large tank in the 
north corner. There are cattle in this pasture the whole year. A t  
this time there were fifty or more wintering there. 

There were some considerable number of ticks on the native cat- 
tle at the time, so that these grounds seemed the most suitable on 
which to make the test. 

January 2lst.-The cattle are losing flesh, eviden~tly from lack 
of food. Arranged to have them fed cotton seed meal twice a week. 
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January 28th.-Ticks found on all the steers except No. 8. No 
fever or blood destruction present. 

February 3rd.-Cold, wct weather set in  today, which increased 
in severity until February I l th ,  by which time the temperature had 
fallen to zero. About twenty-five mature ticks found on the cattle 
during this cold spell. 

From January 28th until August 31st these cattle were fed twice 
a week and their temperature, the condition of their blood and the 
number of ticks (Boophilus boris) ascertained and recorded. The 
gap in the bloocl record was due to an accident to the apparattns. 
The percentage of red blood corpuscles was deternlinecl by the 
haematokrit. The numbers of the ticks must be regarded as esti- 
mates. When there were but a few, say twenty-five or less, they 
were counted, but in  those cases where there were hundrecis present, 

numbers givcg are to be regarded as guesses!. 
To fever, bloodndestruction or other evidence of Tesns fever 
urred among these cattle a t  any time during the season, thodgh 
y were subjected to the most severe test possible. 

Tick Eggs and Young Ticks. - 
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111. EXPERIMENTS TO DETERXIXU'E THC PRIZCTI C- 
ABILITY O F  IBI3IUTSIZING SVSC EPTIBIJE CATTLE 

AGAINST TEXAS FEVER BY INOCTYLATION 

WITH IXFECTED EL00.1). 

The investigations made by Smith and Kilbonrne into the path 
ology of Texas fever have shown, among other things, that the 
disease may be produccd by inoculwiion with infected blood; and 
that the mortality from such attaclrs is, as n rule, much lower than 
in those cases which have been indnccd bv natural tick infestation. 
It is well h o w n  that a considerable per&ntsq.2 of animals rrcover 
from the disease, and that t h q  sujsecl~iently rc3ist the infection 
when exposed to it  in its most viru:c?nt form. This shows that a 
considerable degree of imrn~lnlt.)r is brou~lit nhour in some vay by . 
the first attack. Moreover, certain otccers of the (,)ueens?;ll7i! 
( ,'iusi ralia) government-, 3otali!y, C J. Pound, director o C the 

Group of Aberdeen Angus Butls After One Season's Exposure in South Texas. 
Inoculated with Immune Blood. 

Stock Institute, and J. Sidney Hunt, government pathologist, have 
shown that the disease known as "Red Water," in Australia, is iden- 
tical in its nature with what we call "Texas Fever;" and that i f  
the inoculations be made with the blood of animals which have 
recently recovered from the disease, the degree of immunity result- 
ing from it is sufficient to enable the anirnal to withstand the clis- 
ease in its most virulent form. With these frtcts before us, we have 
made the following experiments : 

EXPERIMENT No. 1. 

RULL0CK.-TFX HEAD O F  IBl3RDEEN ANGUS BGLLS. 

This experiment was made to ascertain the pra.ctical value of 
inoculation with the blood of an immune Southern animal, to pre- 



TEXAS FEVER. 73 

vent the fatal type of Texas fever. The cattle ascd consisted of 
ten Aberdeen-Angus bulls, 6 to 10 months of age, that were raised 
near Wichita, Kansas. 

The blood was drawn from the jugular vein of an immune cow 
in Brazos county, Texas, into (z clean sterile vessel. To i t  wils 
added 10 per cent. of a saturated watery solution of tri-Kresol, to 
lessen the danger of putrefactiollr The blood was immediately for- 
warded to Wichita. The inoculations were made by Dr. Ward on 
November 19th, 1897, who gave each Gull 8 ce. od the blood sub- 
cutaneously. After inoculation, the bulls were kept as quietly us 
possible .in a lot during the day and in a warm barn at night. 
They were fed prairie hay and a mixture of equal parts of corn 
chops, oats and bran. During the fever following the inoculation 
they showed a marked loss of flesh, but none refused food entjre1,y. 
They were held in this lot for thirty days, and then shipped to the 
Zrightaide ranch in Brazoria co~mty, Texas, where they arrived Dc- 
cember 24th, 1897. They were put with Southern cattle, no attempt 
being made to isolate them. They were grazed on oats and fed cot- 
ton seed and sorghum hag. On January 14th) 1899, one ~f them 
died suddenly. A post-mortem examination was made by the man- 
ager, who attributes the death to "dry murrain." 

One or two others were sick but recovered. No other sickness 
occurred among them during the foQloming sunlmer ( 1898 ) , and 
they have grow. fairly well. As to the present conditi~n of these 
cattle, the manager writes : 

"In the spring of 1899 thcy were turned in with the range cattle 
in the big pasture, being at that. time 2 years old. They have taken 
their clunces like Southern grown cattle, and have done ,rood SPY- 

vice and look well." 

No. f2. 

RHEA.-TEN HEAD OF RECISTFXED S ~ I O R T I ~ O R ~ ~ S .  

This experiment differs from the preceding in that the inocu1;~- . 
r.ions were made with immune blood after ihc cattle had been 
i i l i i c ~  south. 

Lot I consisted of four animals, tvo bulls about 8 months old, 
cnld two heifers about 12 months old. These cai,tle were pure bred 
Shorthorns, raised near Council Grove, ICansas. They were chip- 
ped sonth and arrived in Collin county, Texas, in Febimary, 1895. 
They received subcutaneous injections of delihrj na ted jmrn~me 
blood, prepared as in the preceding experiment, Irom it cow in 
Brazos county, Texas, as follows : The b ~ ~ l l s  receirecl 4 cc. ; ~ n d  the 
heifers 8 cc. I n  eight days one of the h ~ ~ l l s  and one of the heifers 
refused their food, became gaunt, showed reeling gait, which con- 
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tinued for some days. They were eating again reaarnnhly well by 
the expiration of two weeks. T l ~ e  other bull n:ld other heifer which 
received the same dose at the same time \\-ere not apparently af- 
f ccted. 

After twenty days the four were inoc~ilatcd as In tlie first in- 
stance. The two that were sickened by the first dose were not ap- 
parently cffected by the second. The other two, on the ninth dt~y 
refused to eat, and were stupid for several dngs. 011 April 25t11, 
each animal received a third inoculation, of 8 cc. of clefibrinntecl 
blood; but no effects were apparent from it. 

Lot I 1  consisted of six registered Shorthorns, raised in Cooper 
county, Missouri. They were shipped to Collin count;r, Texas, 
where they arrived April 21st, 1899. The lot consisted of one bull 7' 

Registered Short-Horn Heifers a t  Close of First Season's Exposure in North Texas. 
Inoculated with Immune Blood. 

~no~aths old and five heifers from S to 12 montlls old. On April 
25th each one received 4 cc. of defibrimted blood s ~ ~ b c u t a n e o ~ ~ s l ~ ~ .  
This blood, as in the former exper.iment, hacl been prepared at the 
'Fexas Experiment Station, from an immune corn. Fight days 
later four of the calves left their food ilntouched, but no other 
symptoms of an alarming character developed. 

May 25th, 1898, each calf received a second inoculation of de- 
fibrinated blood of 4 cc. subcutaneously. Eight days later they all 
showed a lack of relish for their food, which continued three or 
four days. Nothing further was noticcd until September loth, 
1898, when one of the heifers of lot 1 died. All of the remaining 
heifers produced good, healthy calves in the spring of 1899, and 
have all passed the summer of 1599 successfully, though they have 
been very tic1c-y and have perhaps suffered from them. 
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EXPERIMENT No. 3. 

GREEN.-ONE HUNDRED AND THIRTY-SIX HEAD OF REUISTERED 

SHORTHORNS. 

Lot I consisted of ninety-four pure bred Shorthornq. whose ilges 
ranged from G lo 12 months. They were raised i n  bic~v York, 
Ohio, Indiana, Illinois and Iowa, and had been bunched on the 
owner's farm in Coles county, Ill. 

October 15th, 1898, each received 2.5 cc. of defibrinated blood 
subcutaneously. The blood used was from a 6-year-old ox which 
had been raised i n  Southern Texas and had been brouglil to Illinois 
in September, 1895. 

October 29th ( fo~xrteenth day) .-The smallest calves seer 
be sick. Five or six have been stupid two or three days, and 
of the bunch show symptoms of fever. The largest ones ;Ire 
affected apparently. 

November 2nd (seventeenth day) .-One of the calves died yes- 
terday (sixteenth day). Two are very sick; others are i n  various 
stages. Nearly all are disclzarging mucous from the nose and 
mouth. They show staring coat, dramn and pinched appearance, 
drooping eaI the limbs, glassy eyes. I n  
many the cat I breathing and weakness are 
sewre. 

ng, stiff 
r'mp to1ns 

P\'oveinbcr r-tn \nineteenr;n ally) .-No local trwe of inoculation 
on any of the calves. Two of the smallest are sick. Sonie are get- 
tlng better and some are just taking sick. The heifers scem to be 
less severely affected than the bulls. The most pronounced sjmp- 
toms are drooping ears, n ~ s a l  discharge which is bloody i n  some 
cases, rapid breathing, staggering gait; loss of appetite and flesh, 
pinched, drawn appearance of the whole body. 

Lot 11.-T.Sovember 9th.-Inoculated forty-three more calves 
from lowa, that have arrived since October 15th, giving vach 2.5 
cc. of blood taken from the mate to the ox whose blood was used on 
October 15th. Also reimculated six of the first lot which showed 
no marked symptoms, using 2.5 c a  of the same blood as lot No. 11. 

The majority of the cattle arc doing well, about twenty a p ~  
gaunt, hut the most of them are eating well. Ing bull 
fuses food and appears very sick. 

November 10th.-The young bull that has Deen so sick, aiea 

beiir 
re- 

- 
last night. 

November 19th.-On'e calf of lot I1 is very sick (tenth day.) 
November 28th ( forty-third day) .-The sick calf of lot I, which 

hail a relapse (second reaction) is about well. 
December 3rd (forty-ninth day).--The calves are doing very 

well. Feeding them corn, oats, bran and  ha;^, and turn them ir to  
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the paslure on pleasant days. The second lot have not been so sick 
as at 1C;rst. Some of the first have had relapse (second reaction). 
Three of the six which were reinoculated have shown the etTccts of 
it. All are in thriving condition except two or three of lot I. The 
probtlhle cause of the cattle of the first lo+; not doing so well as the 
second is that they were exposed to a coLd rain stor111 about tlie 
time ol  the primary fever period. 

Dccrjmher 18th.-Cattle shipped south. 
December 20th.-Cattle fed at Parsans, Kansas. 
December 2Srd.-Train wrecked at hiarques, Texas, at midnight. 

One car turned over. Ten calves killed outright and many crip- 
pled. 

December 24th.-Cattle arrive at San Antonio, Texas, and tire 
put in yard. They appear badly fatigued and gaunt from long 
journey and shake up of wreck. Many of them have pink-eye. 

January I7th, 1899.-Cattle have been moved to the ranch in 
Dirmnit county. Four or five have died of black-leg. Otl~zrwise 
they are doing nicely. 

August 23rd.-No losses from fever among inoculated cattle up 
to July 10th. Not many ticks on them until then. Since that date 
have lost ten which were inoculated, and ten others have been sick 
but have recovered. They had betn fed grain snd hay or cil 

until June lst, when grass was so al~lurdant I hat they prekrrcd it. 
They were doing as well ns one could wish until J u!y 10 th. OIW 
red poll bull, which has csrried ticks all spring and summer has 
shown no signs of fever to date. 

September 20th.-Cattle all doing well. Have lost about I d  
per cent. of those that were not inoculated. 

EXPERIMENT No. 4. 

TOD.-THIRTY H E A D  O F  REGISTERED HEREFORD RULLS. 

This lot of bulls, consisting of thirty h ~ i ~ d  of registered Here- 
fords, bred in Missouri and Illinois, was supplied by Captain John 
Tod, manager of the Laureles ranch, Corpus Christi, Texas. On 
their arrival at the Missouri) Station, November Ist, 1598, they 
varied in weight from about 215 pounds to 850 pounds. 'l'lie 
weights olf each at the beginning and end of the experiment, with 
gain or loss, are given at the head of thc temperature tables. 1:e- 
fore inoculating the bulls, they were given a weeks' rest, to sllon 
them to overcome the soreness and fatigue incident to shipment, 
changes of food and surroundings. 

On November Yth, fourteen head o f  the small and rncdinm sized 
bulls were inoculated, each receiving subcutaneously 2.5 cc. defi- 
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brinated blood from an immune Texas steer.* This lot of bulls is 
designated ilm the temperature tables as "Group I," and consisted 
of animals numbered as follows: Nos. 1,3,2,13,7, 14,17,12, 19,15, 
26, 4, 21 and 1s. Bulls Nos. 4, 21 and 18 were reinoculated De- 
cember 8th with 2.5 cc. of deiibrinated blood from a "recovered" 
native. 

On Eovember 15th ten more head were inoculated from the 
Texas steer, 2.5 cc. blood being given. I n  this lot was included 
one of the larger bulls (No.23) weighing 680 pounds. 111 the 
temperature table this lot appears as Group 11. The lot comprises 
hnlls Kos. 8, 22, 20, 23, 24, 16, 10, 28, 25 an~d 5. All these ex- 
cept the first four were reinoculated December Sth, dose 2.5 ec., 
from the recovered native. 

Registered Hereford Bulls on the Laureles Ranch, in South Texas. 
Inoculated with Immune Blood. 

The remaining six bulls, Nos. 58, 11, 29, 9, 30 and 6, the !arb.- 
cst ones of the shipment, were inoculated November 29tl1, an in- 
itial dose of 1 cc. being given from the Tcxas steer, and nine days 
later (December 8th) a second inoculation, of 2 cc. from tlhe re- 
n~vered native was given. No reaction had appeared in this lot 

p to the time of the reinoculation. 
Most of the hnlls that were reinoculated in groups I and I1 

ad shown no marked fever from the first inoculation, but u fc:v 
a,nimals that had shown fever were also reinoculated to determine 
the effect. 

Clinical notes in addition to the temperature tables, arc given 

*' 
Jun 
m i  
bea 

This supply animal was1 received from College Station, Texas, in 
le, 1898; was one left over from "dipping experiments." The ani- 
1 was kept on an infected pasture during the summer and was 
ring a few mature ticks at the time the blood was used. 
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nperatu~ 
. fever b . . 

upon each animal. These notes showdate of rise of fever, its 
duration and type, whether severe or mild, the condition of the 
mima1 when shipped, and the history of the bulls after shipment 

h. 
study of the ter *e notes and records shows that, as a 

, the inoculation legins about the eighth or ninth day 
.++or the injection, but sometimes a little earlier and sometimes 

ttle later, and that it  usually continues from seven to eight 
. I n  some cases it may not exceed more than{ four days, and 
thers it may be prolonged to fifteen days. The daily average 

01 the temperature during the primary fever period, counting all 
that reacted distinctly, was about 104.5. 

A remarkable feature observed in quite a number of the ani- 
mals in this experiment was the occurrence of a distinct secondary 
fever period, beginning at about the twenty-fifth to thirtieth day 
after inoculation, and continuing from seven to eight days (in a 
few cases four or five days, and in a few from twelve to sixteen 
days). This secondary fevcr appeared to be not so severe as the 
primary. The graphic recorids, page 84, illustrate this matter of 
the primary and secondary fever periods. In solme animals that 
received but one inoculation, no appreciable re'action appeared at 
the usual period of primary fever, but came up strongly at the 
secondary period]. These bulls were not Iiept under observation a 
sufficient length of time to determine whether a regular "periodi- 
city" occurs in this fever, as in malaria (the micro-organism of 
which appears to be nearly related to athat of Texas fever). The 
suggestion arises that tertiary and succeeding recurrences of fever 
take place, each milder than the preceding, unitil finally immunity 
is attained. 

The matter of the occurrence of the marked secondary fever 
period has been confirmed in experiment KO. 8, carried on during 
the succeeding summer at the Texas Experiment Station. I n  this 
latter experiment five animals were used ; the temperature records 
were taken twice daily an~d in a more systeinatic manner than in 
tlie larger group of the above experiment. I n  addition, regular 
determinations of the decrease and increase of blood corpuscles 
during the experiment were made. The temperature recorcls and 
clinical notes are given of each animal of this lot. These ( 

give a more accurate knowledge of the effects of inoculation u 
cattle of different ages than are supplied by the preceding ex1 

;s, of which we had no opportuni ~ k e  a. clo se study, 
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CLI.KZCAL NOTES ON THE TOD BULLS. 

Group I.-Inoculated November 7,1898; dose 2.5 cc. each. Shipped 
to  Corpus Christi. Texas. January 1. 1899. Arrived a t  destination 
January 6th. 1899. 

Bull No. 1.-Weight when received 272 pounds; gain in  sixty days, 
38 pounds. High fever on eighth day, continued from 105 to 106 F. for 
five days, with slighter fever for a few days longer. The maximum 
temperature during this period was 106.4 F. On the thirty-third day . 
began a secondary fever period which continued four days. The 
temperature was about 104 during this  period. Calf ate  but littla 
during the acute stage of the primary fever, was very sick, urine 
highly colored from urates; found no hamaglobin in the urine. Fell 
off in  flesh considerably, but ate  well and improved in condition after 
the acute stage of the fever had passed. In  fair conditiion when 
shipped. January 9th, third day after arrival, temperature 103.2. Died 
from snake bite May 28th; had carried ticks since February. 

Bull No. 3.-Weight when received 285 pounds; gain in sixty days, 
25 pounds. Had fever on ninth day; continued four days, temperature 
ranging from 104 to 106 F. Secondary fever arose on the thirty-fourth 
day, continued four days, 104 to 106.9 F. Fell off some in flesh, but ate  
well and improved in condition. Shipped in fair condition. June 24th. 
tenlperature 102, carrying ticks. August 14th, having carried ticks 
through spring and summer, has shown no serious illness, is  alive and 
in good health. 

Bull No. 2.-Weight 300 pounds when received; loss during experi- 
ments, 10 pounds. Primary fever began on eighth day, continued 
eleven days. 104 to 105.7 F. Was free from fever about thirteen days. 
Secondary fever period begail on the thirty-third day and continued 
a week. a t  104 to 105.5 F., was off feed a t  height of fever; got thin 
and suirered from cold, although well protected\ in a barn.' Was in 
poor condition when shipped. Calf appeared to be affected with 
"Hoose," had husky cough when brought to Missouri Experiment 
Station. January 9th. temperature 104. June 24th, temperature 104; 
has some ticks. This bull died in the summer. From the description 
given the death was probably due to "Hoose," or lung worms.. 

NOTE-The above three calves had just been weaned before being 
sent to the Station, and were not in  proper condition for inoculation. 

Bull No. 13.-Weight 382 pounds when inoculated; gained 18 pounds. 
Fever. appeared on ninth day and continued ten days. 103.9 to 108.4 
F. A slight secondary fever the thirty-third day, continued four 
days; 103 to 104 F. During height of primary fever was off feed and 
dull, head drooped. After fever had passed he ate  while a t  the Station. 
Was shipped in fair condition. January 9th. third day after arrival 
in Texas, temperature 104. January l l t h ,  appeared well; was found 
infested with ticks early in February; no fever. April 24th, no sickness 
since recovery from the shipping fever. June 24th, temperature 104; 
has a few ticks, urine clear. July 22nd, doing well. August 14th, 
doing well. 

Bull No. 7.-Weight whew inoculated 390 pounds; no gain. Fever 
on eighth day; continued four days. 104 to 105.8 F. An occasional 
high tem~era ture  from twelfth to thirtieth fiay. Secondary fever 
twenty-ninth to thirty-fifth day, 103.4 to 105.2 F. Did not thrive, fell 
off in  flesh; somewhat thin when shipped. Temperature was not 
taken a t  Corpus Christi; condition not  mentioned. Became infested 
with ticks in February; no sickness apparent. April 24th, has 'done 
well. June 24th, temperature 102.4, and is  extremely "ticky;" no 
depression apparent. August 15th, in good health. 
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Bull No. 14.-Weight when inoculated 390 pounds; gained 10 pounds. 
Fever on tenth day, continued six dsays, 103.8 to 104.4. Slight recur- 
rence on twenty-fifth to twenty-seventh days. Animal ate well and 
showed outwardly but little signs of fever. . Shipped in fair condition. 
January 9th, temperature on third day after unloading in Texas was 
normal, 102 F. Was infested with ticks in February, and has carried 
more or less through the summer. On June 24th was very ticky, but 
showed no signs of illness. Temperature 102.4. In May and June 
was put for a while with heifers. August 15th, is in good health. 

Bull No. 17.-Weight 410 pounds when inoculated; gain 75 pounds. 
Fever on eighth day, continued eight days, 104 to 105.5 F. On the 
fortieth to forty-second, day temperature 104 to 104.7. Bull was off 
feed and dumpish during primary fever period. Made a good recovery 
and was shipped in excellent condition. The temperature was normal, 
102.1, on the third day after reaching Texas. This animal carried 
ticks through the summer, but had no fever. June 24th, temperature 
10l.S; was carrying ticks. Was for a time with heifers in May and 
T....~ August 16th. in good health. 

L No. 12.-Weight 412 pounds when received; gain 18 pounds. 
lot recovered from shipping fever when inoculated; temperature 
Had a well marked primary reaction, maximum temperature of 
3'. on the tenth day, and fever tea  days longer, ranging from 

103 to 105 F. Secondary rise, 103.2 to 105.6 from thirty-fourth to 
thirty-eighth days. This bull was off feed occasionally. but ate well 
the greater part of the time. Was looking well when shipped. Tem- 
perature after reaching destination, 103. Has carried ticks since early 
in February. June 24th. was carrying ticks; temperature 101.4. 
August 15th, in good health. Did some service in May and June with 
heifers. 

Bull No. 19.-Weight 428 pounds. Fever on the fourth day. Con- 
tinued abouq two weeks. 103.4 to 106 F. Slight secondary fever on 
twenty-ninth and thirtieth days. Made good recovery and was shipped 
South in fair condition. Ate well most of the time; lost some flesh 
during fever period, but regained his condition. Temperature normal. 
102 F.. on arrival in Texas. Ticks found on him on February 10th. 
April 24th, no fever to date. June 24th, temperature 103, very ticky. 
August 15th. in good health. Did some service in May and June. 

Bull No. 15.-Weight 455 poundsl when received; gain, 20 pounds. 
From fourth to fourteenth day somewhat feverish. 103.5 to 106.4 F. 
(evening temperatures), but was not off feed. From twenty-third to 
twenty-seven th day calf appeared dumpish, laid down considerably, 
ate some, but appetite not good. Morning temperature 104.7 to 106.2; 
one evening temperature 106.5 F., on a cold stormy day, December 
3rd, for twelve days succeeding this fever period, animal did well. A 
third period of fever began about the thirty-ninth day and continued 
eight days. 103.6 to 105 F. This calf had some fever when shipped. 
January 9th, three days after arrival in Texas, temperature 102.6. 
February loth, had ticks. April 24th, no sickness to date. June 24th, 
temperature 103.7; very ticky. August 15th, good health; was with 
cows and heifers in May and June. 

Bull No. 26.-Weight 480 pounds when received; gain 20 pounds. 
Through the usual primary fever the daily temperature was somewhat 
irregular, 103 to 104.5 F. Afternoon temperature on tenth day was 
106.2. On the nineteenth day had a catarrhal discharge from nose. 
Was not off feed, and did not show outwardly any serious symptoms up ' 

to the fortieth day, when he appeared dumpish. Ha.d a regular fever 
period from thirty-ninth to forty-third day. Temperature 103.8 to 
106.8 F., the latter on the morning of the forty-second day, a t  11 a. m. 
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Except for a slight running a t  the nose was in good condition when 
shipped: was eating well. Temperature on arrival in Texas was about 
normal. Infested with ticks in February. April 24th, no sickness yet 
appeared. June 24th, animal ticky, but appeared well. August 15th, 
bull in good health; has done some service. 

Bull No. 4.-Weight 380 pounds when inoculated; gain 45 I 
Fever on eighth day, continued ten days, 103.4 to 105.8 F. Sec 
fever began on the twenty-ninth day and continued eight dayc 
to 105.8 I?. This bull ate well and except for some falling off i 
following the fever period, no outward signs of the fever were U V L ~ G G -  

able, At the time if the shipment the animal was in fair condition. 
This bull was reinoculated by mistake on December 8th, the third day 
of the secondary fever period. Temperature on arrival in Texas (102) 
normal. Has carried ticks during the summer. August 15th, is in 
good health. 

Bull No. 21.-Weight 415 pounds when inoculated; gain 30 pounds. 
Fever on fourth day, continued ten days: ranged from 103.6 to 104.4. 
Ate well and showed no marked outward signs of illness. Secondary 
rise on thirty-third day, continued five days, 104 to 104.6 F. Shinned 
in good condition. This animal was reinoculated December 8t 
2 cc. Temperature on arrival in Texas 103.6, slight fever. I 
tick infested in February. April 24th. reported in good health. 
24th, temperature 102.5, and carrying ticks. August 15th, bul 
good health; has done some service. 

Bull No. 18.-Weight 445 pounds when received; gain 85 pounds. 
No distinct fever period occurred a t  the usual time following inocula- 
tion, only a few isolated high temperatures. On the thirty-first day 
and for a few days following the temperature was up to 104. The bull 
a t  this time was sonlewhat dumpish and off feed. The animal was 
reinoculated a t  the beginning of this fever period. Was sent South 
in good condition. Had fever on arrival a t  Corpus Christi, Texas. 
Temperature January 9th, 104.2. Was off feed a few days-probably a 
secondary reaction from the inoculation of December 8th. Animal 
carried ticks through the summer. June 24th, temperature 103.4, bear- 
ing ticks. Was put with cows and heifers for a while in May and 
June. August 15th. is in good health. 

Group 11.-Tnoculated November 15th, 1898, with 2.5 cc. defibrinated 
blood from Texas steer. Shipped to Corpus Christi, Texas, January 
1st. 1899. arrived a t  destination January 6th. 

Bull No. 8.-Weight 370 pounds when received; gained 10 pounds. 
Had fever off and on during the sixty days a t  the Station. From 
twenty-fifth to thirty-fourth days a somewhat continuous fever, 104 
to 105.6 F. Animal looked thin when shipped, although he had made a 
slight rain in weight. Temperature on arrival in Texas, 103. Carried 
ticks through the summer; showed no serious illness. August 15th. 
in good health. 

Bull No. 22.-Weight 435 pounds when received; gain 90 pounds. 
Had some fever when inoculated, probably from shipping. On tenth 
day was dull and off feed, afternoon temperature 106.3. From thirtieth 
to thirty-third days temperature 104 to 105 F.. animal dumpish. The 
animal did well the greater part of the time, and was shipped in 
good condition. January 9th. three days after arrival in Texas, tem- 
perature 103 F. August 15th, in good health; has been well infested 
with ticks. 

Bull No. 20.-Weight when received 550 pounds; gained 60 pounds. 
Scarcely any elevation of temperature until the twenty-ninth day after 
inoculation. From the twenty-ninth to thirty-seventh days. 103.8 to 
104.6 F. Was a little off. but did not refuse food. Did well and was 
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,,,,,,d to  Texas January Ist, in good condition. January 9 t h  tem- 
perature 103. Reported well April 24th, June 24th and July 22nd. 
August 15th. is in  good health. Has done service. 

Bull No. 23.-Weight 680 pounds; gained 30 pounds. Fever on the 
eleventh day, continuing eight days. Temperature ranging from 104 
to 107.6 F. Animal was off feed. dumpish, lay down much of the 

znd appeared to be extremely sensitive to cold. Had no secon- 
,eaction. Made a good recovery, and was shipped in fair condi- 
Temperature January 9th, 103.2. August 15th, has carried ticks 
early in February, and has shown no serious illness. Has done 

CUlUG 

Bull d 50 pounds. Had no distinct 
reactic a few isolated high tempera- 
tures- on the twelfth day. On the 
thirty-IILLU uay arlu LUIIUWIU~,  a more continuous fever occurred, the 
temperature ranging from 103.7 to 107.1 F. This bull received a second 
dose of 2.5 cc. defibrinated blood from a recovered native on the twen- 
ty-third day after the first inoculation. January 9th. temperature 
102.6. Was found to be infested with ticks in February. No illness 
resulted. Was in good health April 24th. June 24th, very ticky, tem- 
perature 103. No depression; in  'fair flesh. August 15th, i s  in good 
health. 

Bull No. 16.-Weight when inoculated 402 pounds; gained 88 pounds. 
This bull was inoculated twice, but during the entire sixty days that  
he remained a t  the Station only a fe'w high temperatures were ob- 
served-on the eighth day, 103.8; seventeenth day, 103.9; twenty-first 
afternoon, 106; thirty-fourth day, 103.9; fortieth day, 103.6 F. No con- 
tinuous fever period occurred. This bull ate well and kept in  excellent 
condition. Had some fever on arrival in  Texas. 104 F. January 9th. 
A delayed reaction may have occurred. This animal became very 
ticky and on June 24th had some fever. 104 F., but outwardly showed 
no marked signs of illness, and no depression. August 15th, no illness, 
was with cows and heifers a part of May and June. 

Bull No. 10.-Weight, 480 pouncls; gained 105 pounds. Showed but 
little rise of temperature from the first inoculation. Was reinoculate? 
twenty-three days later (December 8th) with 2.5 cc. blood from a 
native made immune bs artificial tick infestation. A marked fever 
period followed this second inoculation, beginning on the fifth day and 
continuing six days or  longer. This fever period corresponds to the 
secondary reaction of the usual type, and it is  possible that  this may 
be a delayed response to the first inoculation. January 9th, tempera- 
ture 101.1: February 10th. had ticks. April 24th, no illness to  date. 
June 24th. July 22nd and August 15th, in good health. Has done 

service. 
No. 28.-Weight when received, 498 pounds; gained 47 pounds. 

I occasional high temperature following the first inoculation, but 
;tained fever period. A well marked ~ e r i o d  of fever followed 

the second inoculation, averaging 104.2 for nine days. In good condi- 
tion when shipped. January 9th, temperature 102.6 F. Reported in 
good health February loth, thouqh carrying ticks. Also on April 24th, 
June 24th, July 22nd and August 15th, in  good health; has borne ticks. 
Has done service. 

Bull No. 25.-Weight, 507 pounds when received; gained 38 pounds. 
No fever period occurred a t  the usual time following the first inocula- 
tion. but eleven days after the second inoculation the temperature 
rose to 105 and continued a t  about this woint for five days. January 
9th. temperature 102 F. August 15th. has carried ticks through the 
summer, and has shown no illness. Has done some service. 
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Bull No. 6.-Weight when received, 600 pounds; gained 80 pounds. 
Temperature normal for twenty-seven days following the first inocu- 
lation, e x c e ~ t  on twelfth day. 104.8 F. Reinoculated on the twenty- 
third day; five days later a well marked fever period began and con- 
tinued five days. Temperature 104 to 106.5 F. Was somewhat dump- 
ish, but continued to eat; was shipped in good condition. January 
9th, temperature 102.2. June 24th, 102.2. August 15th, in good health 
after carrying ticks through the summer, and doing some service. 

Group 111.-Inoculated November 29th, 1898, 1 cc.; and December 
8th. 1S99. 2 cc. 

Bull No. 58.-Weight when received 505 pounds; gained 135 pounds. 
Had shown scarcely any signs of reaction up to the time of shipment, 
only two high temperatures, 104 F. on the eleventh day after the second 
inoculation, and 103.8 F. on the seventeenth day. This animal was 
never off feed. January 9th, temperature 103.6 F., a slight elevation. 
A secondary reaction of mild type may have occurred a t  about this 
time. January 20th. arrived a t  ranch twenty-five miles from railroad. 
February loth, bearing ticks. June 24th, animal well and bearing 
ticks. August 15th, in good health. Has done some ser 
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3ull No. 11.-Weight when received 620 pour ounds. 
raqer arose on the sixth day after first inocula~luu. auu cuu~~nued  for 
five days, varying from 104.2 to 106.3 F. During fever period was off 
feed, dumpish, back arched. Made a good recovery and was shipped in 
excellent condition. January 9th, temperature 103.1 F. Became in- 
fested with ticks in February. April 24th, no sickness to date. June 
4th. carrying ticks; appears well. August 15th, in good health. Has 
one ser~ice.  
Eull No. 29.-Weight, 715 pounds when inoculated; gained 15 pounds. 

lo fever period had occurred up to the date of shipment, and only one 
inh temperature, 104.1 F. on the twenty-first day after first inocula- 

1. This animal had some fever after arrival i n  Texas, 104.6 on San- 
iry 9th. This fever occurred a t  about the time for a secondary 
ction following the inoculation on December 8th, but possibly may 
re been simply shipping fever; but did not thrive well for some 

~ ~ , e .  Arrived a t  ranch safely. February 10th. found ticks. May 
3th, turned with cows; found sick June 7th, twenty-five days later; 
3mperature 104. F. Was taken away from cows and kept quiet for a 
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couple of weeks and was then turned out to service again, and has kept 
well ever since. 

Eull No 9.--Weight, 795 pouds when received; gained 95 pounds. 
Fever on thirteenth, fourteenth and fifteenth days following first ill.- 

oculation. 103.8 to 105.6 F. Animal kept in good condition, no pro- 
longed fever period. Shipped to Texas in good condition. Tempera- 
ture January 9th, 105.8; January 11th 105; appears to be a secondary 
reaction from the i~oculation. February 25th, had ticks: shows no 
sickness. April Zdth, no sickness to date. August 15tb, has carried 
ticks through the summer and has had considerable servlco. 

Rull No. 30.-Weight, 815 pounds; gained 135 pounds. Inoculated 
November 29th with 1 cc. blood from an immune Texas steer. and re- 
inoculated December 8th with 2 cc. from a recovered native. No 
rise of temperature up to time of shipment. January 9th, three days 
after reaching Corpus Christi, had temperature of 103.4. Appeared sick 
on January 31th. temperature 10-1. This may be a delayed reaction 
from the inoculation brought out by shipping, or simply shipping fever. 

Registered Hereford:BulIs, Inoculated with Immune Blood. 

January 20th. arrived a t  Laureles ranch, driven out twenty-five miles 
from Corpus Christi. February loth, found ticks. February 15th, 
appears sick. February 25th, ticks on this bull, appears well, April 
24th, has done well, May 16th, turned into pasture,with cows. June 
3rd, sick; temperature 108 F. 7:30 a. m. June 5th. died of Texas fever. 
passed red water before death. Post-mortem showed enlarged spleen 
2nd red water in bladder. 

Bull No. 6.-Weight when inoculated, 823 pounds; gained 117 pounds 
before shipping. Had a slight reaction on seventh to tenth days fol- 
lowing second inoculation; had chill a t  beginning of attack. Was off 
food and dumpish. Recovered appetite in a few days, was shipped in 
good condition. This animal had fever on arrival in Corpus Christi; 
January 9th, temperature 104.6, either from shipping fever or secondary 
reaction from inoculation. January 20th, arrived a t  ranch twenty-five 
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miles from Corpus Christi. February 10th. found ticks. February 
15th, this bull was sick. February 25th, has recovered and is carrying 
ticks; temperature a t  4 p. m., 103. April 24th, appears to be free from 
ticks; no illness observable. May 13th, was put in pasture with cows, 

in strong, vigoro tion; had been well infested with ticks. 
e 4th. died from r ack of Texas fever. 
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TABLE 2. 

Izmperature Record of Group 1.  
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EXPERIMENT NO. 5. 

WASKOM-THREE HEAD O F  REGISTERED REREFORD BULLS. 

This lot consisted of three pure bred IXereford bulls that were 
raised in Missouri. NOI. 534 was 2-year-old and weighed 1252 
pounds. No. 540 weighed 1100 pounds. No. 3 weighed 550 
pounds. They arrived at the Missouri Experi~rlent Station Decem- 
ber 3, 1898, and were held unltil the effects of the inoculation hail 
passed off, before sending them south. The experiment is of in- 
ierest on account of the age of twa of the individuals. 

The first inoculation was made December 8th. Each bull rc- 

Registered Hereford Bull No. 534; Weight 1252. Inoculated with Immune Blood. 
Now in Harrison County, Texas. 

ceived 2 1-2 cc. of recovered blood from a steer that had bccn ren- 
dered immune to Texas fever by artificial tick infest n t' ions. 

Bull 534 took sick on the twelfth day following. On the thir- 
leenth day the fever was 105.2. The fever continued, though not 
so high, until the eighteenth day, after which the temperutnre 
fell to the normal. During the fever the bull mas off feed, gaunt 
and laid down the most of the time. 

Bull 540-Fever appeared on the thirteenth day, with a maxi- 
mum of 104.8. It was of short duration; he continued eating 
and appeared to be not seriously sick. 

Bull No. 3-Fever appeared on the sixth day, and reached 101.3, 
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and colnrtinued six days, after which it fell and the animal's ap- 
petite returned. 

The second inoculation was made January 2d, 1899. Each bull 
received 2 1-2 cc. of blood from a steer which had been raised in 
Texas. 

Bull 534 showed only a mild reaction from this inoculatiom. I t  
is likely that it was really the secondary reaction Erom the first 
inoculation. 

Bull 540 showed fever on the fourth day. January 6th, fever 
105.4; bull lies down much. January "i'h, 106 ; bull oE feed. 
January 8th, 103.7'; won't eat. January 9th, 101.5; eat hay only. 

.January 12th, temperature 100, eats quite well. From this time 
the bull remained in good health. 

Bull No. 3-Severe fever followed in this bull. January 7th, 
bull appears to have a chill. January 12tl1, fever 1.03.8. January 
13th, fever 105.6 ;. bull off feed and has diarrhoea. January 14th, 
fever 104.6. January 15th, fever 104.5; urine clear. January 
16th, fever.105.8. January lvth, 104.5 at 3 p. m. January lath, 
fever 104.6; bull eating. January 19th, 104.8. January 21, 
103.5 ; fever falling. From this time on this bull appeared quite 
well. During his stay at the Station he gained 65 pounds in 
weight. 

A third inoculation was given to these bulls. Each received 3 
cc. of immune blood from a Texas steer on: February 22d. The 
bulls were shipped south February 25th. They arrived iln good 
condition at the ranch in Harrison county, Texas, March 2d. 

CLINICAL NOTES AFTER SHIPMENT. 

March 28th.-The bulls are in  a fine condition. Found one tick on 
Kos. 524 a ~ d  54Q,  None on No. 3. Feed ],hem Iran 21111 oat6 t~lcc. ,  a 
day, and allow them to run on a good pasture. 

April 3rd.-The bulls run daily with our native cattle. They are 
apparently well. 

April 10th.-The bulls appear healthy. Found six ticks on Nos. 534 
and 540. No ticks on No. 3. The bulls run freely with native cattle, 
but are housed and fed a t  night. 

April 24th.-The bulls are doing well. But 'few ticks have been on 
them. 

May 30th.-The bulls appear in good health. 
June 14th.-Bulls well infested with ticks. No. 534 has fever. tem- 

perature 104.5; gave salts. No. 540 has fever, temperature 106.5; gave 
" . No. 3 has no fever, well infested with ticks. 

re 16th.-.- Euils recovering. No. 534, fever falling, telnpsr.at~u.e 
. tiesires food., No. 540, fever falling, temye~atnre 104.3, appealas 
r. No. 3. no fever, appears normal. 

June 18th.-Bulls all doing well. No. 3 has no signs of fever. 
June 19th.-Bulls appear well. July, no report on the'bulls. 
August 18th.-Bulls running; with native cows. They all appear 

well. No. 3 has never shown any signs of fever. 
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EXPERIMENT NO. 6. 

OVXRALL-EIGHTY-FOUR H E A D  O F  REGISTERED HEREPORD BULLS. 

This lot consisted of eighty-four head of Xegistercd Hereford 
Lulls, all of which were natives of Missouri. Their ages ranged 
from Y to 12 months. 'I'hep had been shipped in  the cars d u r i n ~  
very rough weather. So, when they arrived at the ralich in  Cole- 
man county, Texas, they were very tired and drawn. They were 
fed cotton seed, which caused a considerable number or them to 
have scours. On December 22% 1898, they mere iiioc-alaied with 
defibrinated blood drawn from the jugular vein of a 2-year-old steer, 
bred and raised on the ranch. Sixty-four were given 1 cc. of the 
blood and thc remaining twenty were given 2 cc. of the blood. 
These calves began getting sick i n  the usuai time after inoculation 
(about ten days), and about one-half of them were severely affectecl. 
Three of the number died. At this time the manager noticed that 
Inany of tl~ern hacl ticks on them. By April 24th, six of them 
had died, and the whole lot showed sickness. About Julie 1st they 
were turned into n large pasture of 30,000 acres, among the range 
cattle, and have remained there the ~vhole sumnnler. The owner 
says they are doing very nicely ( A u y s t  lzth, 1Fi99), and up to 
this time seven have died of fever. .Six have died of black leg, 
and one from accident. He  says that in his opinion they shoulil 
have been kept up in  a dry lot until the inoculation fever was over 
before exposing them to the ticks. 

~s 111ttiaSS-SIXTY-EIGHT EEAD OF REGISTERED SIIORTEIORNS. 

This lot corisisted of sixty-eight pure bred Shortllorns, whose ages 
ranged from S to 12 months. They had been raised i r ~  Tilentuclq, 
and had arrived at  the Blue Mound Ranch in Wzse county, Texas, 
Xovember 2lth, 1898. On Janzxary 4th, 1899, each one received 
subcutaneousIy 1 cc. of defibrinated blood from the j n p l a r  vein 
of a 2-year-old steer that had been raised on the ranch. The owner 
of these cattle reports (in substance), under date of March 4th, 
1899, that four of the calves have died and that the remainder 
have become reduced in  flesh, but appear healthy otherwise. About 
June fever a.ppeared among them and abont one-21:xlf of them showed 
severe syluptolns; by July 24th twelve have died in  all. 
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ESPERIMEXT NO. 8. 

SUBER-SIX HEAD. 

This lot con.sisted of one pure bred Shorthorn bull and five graded 
Shorthorn heifers. They were about ten months of age, and .were 
raised in Cooper and Boone counties, Missouri. They were shipped 
south by rail and arrived on the grounds of the Texas Experiment 
Station in  good condition on January lst, 1899. 

On January Tth, each received snbcutaneously 1 cc. of defihrin- 
ated immune blood, from the jugular vein of a grade Sliorthorn 
cow on which were a conaiderable number of ticks (13. bovis) in 
~ar ious  stages of development. The calves were kept i n  a dry lot, 
in which there were no ticks, and were not allowed to come in con- 
'- -t with Texas cattle, or tick infested grounds until April 11th. 

-.ade Shorthorn-Hereford Heifers. Inoculated three times with Immune Blood; 
Described in Experiment No. 8. Now in Brazos County, Texas. 

They were examined regularly and carefully for ticks. I n  doing 
1 this each one was turned on its back to allon- a thorough examina- 

tion. All the heifers had white skin along the belly, so  that i t  was 
exceedingly improbable that any ticks were attached to them and 
escaped notice, nntil they were sent to the pasture in April. Their 
diet had consisted of hay, ground corn, oats and bran. This was 
gradually changed to colt ton^ seed meal, bran and oats and cotton 
hulls. They were fed regularly all they nrould eah From the first 
day, January "ih, until A l ~ g - ~ ~ s t  31st, their temperature was taken 
daily, and the record appems in  this report. The changes i n  the 
blood were determined by the 'hzmatokrit." The blood was ex- 



9 2 TEXAS AGRICULTURAL EXPERIMENT STATIONS. 

amined two times per week. A gap occurs i n  the record, from 
March 22d to April I7th, on account of an accident to the appar- 
atus. All of the samples of blood for enamination m-ere taken from 
ear, and, as soon as possible, they were subjected to a very rapid 
centrifugal action. By comparison with other cattle's blood, we 
may regard the normal percentage of red bloold corpuscles to be from 
35 per cent. to 40 per cent. No effects of the inoculation, either 
local or  systemic, were noticed until January 14th, eight days 
:~fter inoculation, when the hzematokrit readings indicated a de- 
struction of the blood corpuscles. A t  the beginlning of the experi- 
ment the average per cent of red corpuscles in the blood was 38.3 
per cent. On the eighth day of the experiment ii; had fallen to an 
average of 31.3 per cent. The increase in tenlperature was verv 
abrupt, rapid and almost simultaneous. It appeared on the ninth 
and tenth days after inoculation. We call this the primary fever 

. period. 
The fever ranged from 10S.6 the lowest, to 105.6 the high- 

est ; in the mon-iings. This continuea from seven to nine days 
and then returned to normal. The destruction of the blood 
corpuscles cont in~~ed until the thir t~enth day of the experiment, 
ihe average was 27.3 per cent. ; on the fifteenth day i t  was 23.3 
per ccnt. By the nineteenth day (January 25th), the fever had 
ceased, and the blood gained a little, reading an average of 24.5 
per cent. 

The splnptoms of digestive 5isorder are worthy of mention. 
During the fever we noticed a lack of relish, though they con- 
tinued eating. The well ones crowded the sick ones asick. Tf  
tlie sick ones be fed separately, they will consume a reasonable 
amount. We noticed anlong some calves bloating, and a disuosi- 
tion to eat a, quantity oif dirt. I n  some cases there was diarrhea, 
and discharge of mucus from the nostrile, mnscnlar weakness, 
trembling, and a desire to lie down for a considerable period. In  
no case was bloody or red urine noticed. By the eighteenth day, 
the fever of the primary reaction had entirely ceased. We some- 
times noticed even sub-norma! temperatures. One individual had 
FI temperature of 100.5 on the twenty-second da~r (January 28th),. 
The lowest average per cent of blood corpuscles resrllting from the 
primary reaction was 23.1 per cent., which occurred on the fifteenth 
day. From the eighteenth to the twenty-ninth dav the calves ap- 
peared normal. Their appetite improved, their blood coa-puscles 
~ n c r e a ~ e d  i n  numbers. Rg the twenty-fifth day the average per 
cent had risen to 31. 

The secondary fever period began on the twenty-eighth or twen- 
ty-ninth day. It greatly rescmFlec1 the primary one in  its sever- 
ity, but differed from it in  continuing longer, and in appearing in 
some animals on the twenty-eighth or twenty-ninth day, while in 
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others it appeared on the thirty-fourth or thirty-fifth day. The 
hzematokrit readings also show a second fall i n  the blood corpus- 
cles. This reached its lowest average (21 per cent.) on the twen- 
ty-ninth day. The lowest inidivdual on that day was 14 per cent., 
the highest 2G per cent. The secondary reaction must be regarded 
as due to the activity of the micro-organism in the blood, and not 
to a reinfection from without. Every calf was examined with 
yreat care for ticks until the ninetieth day, but none were found. 
?'he secondary fever period did not terminate so abruptly as the 
primary, but showed a tendency to an occslsional high tempera- 
ture. For instance, we found Xu. 3 with a temperature of 105 on 
the morning of the forty-set enth day, and No. 1 with 103~5 on 
tIlc fifty-foarth clag, 2nd No. 4 with 1G3.8 on the fifty-ninth dap. 
While these subsequent ternperatixres are interestinig and very sug- 
gestive, we may say they were not of any practical importance. 
The calves gained jn weight nnd growth, and thefr blood showell 
some improvement, vhich was s l o ~  but steady. 

Second Inocuiaiion-Two cc. of defibrinatecl blood was given on 
the seventy-seventh day (l\lnrc11 23rl) snbcu taneousl y to ail except 
No. 4. This produced a mild reaction in about e:euer, days; the 
highest morning temperature was 104 1. Calf No. 4 mas not given 
the second close of 2 cc. with the ot'hers and showecl s morning tem- 
perature of 104.2 on the ninety-fourth day, which was near the 
same time the other calves were reacting from second inoculation. 
No record of blood. changer; was possible because the hzematokrit 
was out of order a t  that time. The first re-examination of the 
blood occurred on the 106th daly (April 20th), at which time the 
overagk was 33.5~ The lo~rrest average reading found since that 
time was 30.5 per cent., wllich occurred on the 113th and 120th 
days. 

A third inoczclation was made on May ISth, the 132d day. This 
consisted of 2 cc. of immune clefibrinnted blooci given subcutan- 
musly to Nos. 1, 2, 3 and 5. No. 4 received 1 cc. of the same 

aterial. (No. 6 had died of blacldeg o n  April 10th.) The re- 
:tion Prom this m-as very feeble. The highest ~liorning tempera- 
[res noticed mere: No). 1, Ma7 2Sth, 102; KO. 2, May 20th and 

~ 3 d ,  103.3; No. 3, May 25th, 103.3; KO. 4, Kay 2:3ih, 105.2; No. 
5, Nay 28th, 103 degrees. 

It appears from this that No. 4 showed some reaction, but i t  
was of short dnration. The others n;ay be regarded as a very 
- eble reaction, if any. The hzematolrrit readings do not indicate 

~y appreciable blood destruction, so that we may regard the third 
jection as producing no efTect, and zssurne that immimity has 
en attained. These cattle were placed in the pasture April 
1. It remains to be shewn that the,y mere esposed to infec- 
I. They wrre frequentig exan~ii~cd for ticks qnd at once 5e- 
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came infested with the lone star variety (Amblyomma unipun- 
tata), which do not concern us in this report. 

The cattle were infested with young ticks (B. bovis), on May 
5th, May 6th and May 27th. During June and July they car- 
ried and matured a few ticks of this s~ecies. It rnai  not until 
August that any considerable number of ticks lore carried. There 
did not seem to be any constitutiooal disturbance due to their 
presence, as shorn either by the thermometer or by hzematokrit 
examinations of the blood. The experiment closed August 31, 
1999. There mas no fever among the cattle, nor had there been 
any. The average per cent of red corpuscles mas 33.4 at that time. 

TABLE 3. 
Hmrnatokrit Record of Blood Changes. Ex~erintent No. 8. 

Date  (';:cf(No. 1 1 ~ ~ .  21N0. SINo. (NO. 6 

Expe r imen t  closed. 
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e Record of Animals i, 

N0.2 I N0.3 1 No. 6 

n Experim 

Date I No. 

A.M. 

103 
102.6 
102.4 
101.6 
109.4 
102.6 
101.4 
101.9 
102 1 
103 4, 
104.8 

-102.8 
104.4 
103.6 
lm 8 
1 0 2 3  
102.4 
103 4 
101:s 
101.8 
101.3 
102.1 
10i.e 
101.6 
101.5 
102.2 
102.5 
10L3 
102.8 
105.G 
102 
103.2 
103.4 
105 
104.9 
105 
104.8 
101.3 
102.4 
104 
102.4 
101.5 
101.8 
10'3.5 
102.6 
101.7 
102.1 
101.1 
101.7 
102.4 
103 
102 
1p2.1 
102.6 
102.4 
11Y3.5 
101.7 
101.5 
103.Y 
102.8 
101.7 
102.2 
101.6 
101.9 
102.2 
102.7 
102.4 
102 
101.8 
101.9 
10'2.2 
102.4 

A.M. I P.M. I -- 

4 

P.M. -- 
...... ...... ...... ...... ...... ...... ..... 
...... ...... 
..... 

... ...... 
105.7 
103 4 
103.6 
.... 

...... 
103:4 ...... ...... 
...... ...... .... 
...... ...... ...... ...... 
..... 
106.8 
103.1 
..... 
105.2 
105.4 
10 i . l  
105.2 
104 
104 
103 
103.8 
103.4 
104 
103.4 
104 
104 
103.2 
103.1 
103.1 
102.2 
103 
103.4 
103.8 
103.8 
103.4 
104 
103.2 
103.8 
1114.2 
104.3 
104.2 
103.2 
104.7 
103 
lo3 
102.8 
103.2 
102.8 
llX3.6 
102.8 
103.5 
103 
103.6 

A.M. 1 P.M. / -- A.M. I P.M. 
Jan. 7 ........ 

........ " 8 
'& 9 ........ 
" 10 ........ 
" 11 ........ I 

10.7 9' 107 5 
lni" / 10;:i 
101.8, 104.9 
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Temperature Record of An imals i n  Experiment 

Date 1 NO . 1 1 No . 2 1 
-- 
A.M. P.M. A.M. P.M. ---- I "i4 I I 1899 

J l y  20 ........ 
21 ........ 

" 22 ........ 
" 23 ........ 
" 24 ........ 
L b  . r 2.). ....... 
" Sti ........ ........ " 2 7  
" 28 ........ 
" 29 ........ ........ " 30 
'' 31 ........ 

A y  . I ........ ........ 2 
" 3 ........ ........ " 4 

........ " 6 
" 6 ........ .. C ........ 1 

........ " X 

........ " 9 

........ " 1 0  
" 11 ........ 
" 12 ........ 
" 1.1 ........ 

lna 21 
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2'en1pe~uture RecorcZ of A?? inzals ifi Experiwzent 3'0. 8. -Con. 

Date No. 1 No.  2 No. 3 No. 4 No. 5 No. 6 
I 

- 

........ May31 ..... ........ J u p e l  
...... ...... 2.. 

L L  n ....... 
........ 

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

...... 

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

...... 11.. ............ ....... ............ ....... ............ 
............ 

........ 

........ " 17 ...... " IS. .  ........ " I!, ...... " 20.. ...... " 21.. ...... " 21.. ...... " 23.. ...... " 2 4 . .  ........ " 25 ...... " 28.. ...... " 27.. ...... " 28.. ...... *'  29.. 
" 30 ........ 

Jy!y i........ ........ ...... " 3. .  ...... " 4. .  ...... " 5. .  
" 6 ........ 
6. - ........ i 

...... X.. ...... ': $1.. 

...... " 10.. ...... 11.. 
....... 12. ...... 13.. ...... '. 14.. ...... " l a . .  ........ " If; ...... " 17.. ........ " 18 
...... " 19. .  ........ ' 20 

........ :f 21 ...... 2 2 . .  
....... 2:{. ........ 24 

........ Y.5 
...... 2 6 . .  

....... " 27. 
‘* 2s ........ 

........ '$ 'I!). 
........ " 30 

" 31. ....... 
........ 
....... 

' I  n ........ ., 
........ 
........ 5 

" 6 ........ 
6 6  - ........ I 

....... " 8. ...... " 9.. 
" I0 ........ 

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

10d 
102.6 
102 1 
102.8 
102 2 
102.6 
101.7 
10.2 3 
102 
100.6 
101.1 
102 1 
101.7 
101 6 
101 2 
101.3 
100.6 
101.3 
100.8 
102 2 
101 8 
102 2 
102 4 
101.1 
102.8 
102.4 
10ii.2 
102 
102.1 
10:! 4 
102.7 
108.8 
10:3.2 
1W2 3 
102 
103.2 
1032 
101.6 
101 6 
1018 
lW8.8 
101.6 

104.1 
103.2 
103.6 
102.5 
10:1.7 
103 1 
102.8 
102.6 
101 8 
101.6 
101.5 
102 5 
102.6 
102 
102.6 
102.8 
103 3 
1W2.N 
103 2 
103.1 
104.5 
103.4 
103 5 
103:3 
103.6 
103.3 
103.5 
10d.:< 
104 6 
103.8 
104.6 
103 6 
114.2 
10.7.6 
l(13 5 
1ll5:2 
104.3 
10:3.4 
lip2 8 
10B.6 
103.4 
102.8 

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

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

l ( 1 2 8  
101.0 
103.2 
102.5 
101.8 
1(1? 

1 0 1 3  
103.2 
101 4 
101.5 
101 
10'2 
101.4 
102.4 
101.2 
101.1 
101.5 
10'2 
102 
101.4 
101 
101.4 
10U 8 

l(13.4 
103.2 
104.1 
104 
103.6 

102.2 
102.4 
102.7 
102.2 
103.5 
103 
102 
102 
101 6 
102 
102 
101.6 
102.4 
101.8 
102.2 
106.1 
102.1 

1018 
101.1 
102.2 
101.4 
101.3 

1 0 1 7  
101.4 
101.6 
101.8 
102 
102.1 
101.2 
102 
101.3 
101 . 101.2 
10'2.5 
102.: 
101. I 
101 
101.7 
101.4 

101.1 
101.2 
101.8 
101 2 
102.1 
101.2 
101.3 
102 
103.6 
103.3 
102.; 
101. I 
102.2 

I .  I 

1111.1 
101.8 

102.5 
102.4 
108 
10:i.P 
10'8.21 
103 1 
103:l 
103 4 
102.8 
103 
102.3 
103.5 
103.2 

1 0 2 3  
102.1 
102.1 
108.2 
102 6 
102.6 
1 0 9 4  
101:8 
102.4 
10b.4 
101.3 
101 8 
101.6 
101.9 
103 
102 
102 

104.8 101.3 

103 
103.5 
103.2 
103.4 
103 

102 
102 1 

102.3 
102.8 
IIR 3 
101 k 
301.7 
102.6 
102.8 
I01 5 
101.8 
102 
10:!.1 
101.3 

102.8 
103.1 
30J.3 
102.6 
103.1 

102.1 
101 
301.8 
101.3 
100.6 

1 k 2 6  
101.7 
102 
102 2 
101.7 
103 

102.4 

102.3 
102.4 
1 ~ a . y  
l (12 . ,  
102 3 
103 
102.3 
103.1 
101.7 
101.8 
102.2 
103.2 

101.8 10'2.8 
1 0 1 . ~  l(i2 2 
101 61 102.4 
101 5 102.3 
101.51 102.5 

1122.2 
102 
102.4 
102 
102.7 

1012.7 
102.8 
103 
102.8 
103.3 
102 1 

101.8 
101 8 
1113:1 
101.3 
101.8 
102 2 
1081 
101 2 
101.5 
108.1 
1012 
101.2 

104.5 
103.4 
1 k . s  
101.1 
102 9 
105.li 
103.2 
103.1 
1(0 2 
103 
103.5 
103.3 

102.4 
101.8, 

101.4 
101.7 
102.4 
102 
101 9 
102.2 

103.8 
lo:% 5 
1m.b 
10.3 
I02 6 
104.4 
lo%:! 
101.7 
103 
102.6 
103 2 
102.4 

104 .5  10.2 
103 7 101 
iun:r! 1oa.b 
102.8 102.3 
10'2 8 101.5 
104:81 102 
101.8 l(Y2.4 
104 1 101.3 
1 W 5 1  102 
102.3 1015 

102.5 

101.2) 
101.2 

10:3.4 
103 3 

108 
102 
Ill3 
102 
101.8 
102.6 
102.1 
103.1 
102.2 
102.3 
10:!.7 

102.5 
102.2 
102.P 
10'2.1 
103 
103.4 

103  
103 

103.3 
104.1 
104.2 
103.6 
103.4 

108 
101.7 
101.6 
101.6 
102.3 
101.6 
101.8 
103.2' 
102.4 
102.2 
102.5 

1 0 1 6  
101.8 
101.8 
102.2 
101.1 
102 

103 4 
103 3 
i03:5 
102.8 
103 
105 5 
101.5 
102 5 
1W2.8 
103.2 
102 8 
103.1 

104 2 
105 2 
102.3 
103.4 
103.3 
103.1 
103 
103 2 
102.: 
104. I 
103.6 

1012  1 0 4 5  

104.3 
101.6 

104 

101.6 
102.2 
102 2 
101.2 
101.4 
102.2 
101.3 
101.4 
101.6 
101 
101.6 

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

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

.... ...... . . (  . . . . .  . . . .  . I . .  

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

. . . . . . . . . . . .  
. . . .  . . . . . . I . .  

. . . . . . . . . . . . .  
.... . . . . . . I . .  

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

102.1 
102.8 

108'51 
101.4 
101 
101 
102.4 
102 
101 9 
102 
101.6 
102.5 

101.; 
101.2 
102 
101.6 

101.1 

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

. . . . . . . . . . . .  
103.4 
103.2 
102.5 
102 8 
l02:4 
102.6 
102.1 
102 i 
102 5 
103.3 
303.6 

10'2.4 
102 4 
102 5 
102.1 
102.7 
102.2 

103" 
108 
101.8 
101.8 
102.4 
101.8 
102.1 
102.2 
103 r 
104 

101 

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

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

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

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

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

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

............ 
102.1 
102.1 
10J.8 
101.3 
101.6 
102 
102.1 
101.7 
102.1 
102 2 
102 2 

102.4 
103.6 
102.7 
103 
1V8.4 

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

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

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

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

..... .... . I . .  

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

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

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

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

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

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

............ ............ 
102.2 

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

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

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

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

..... 

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

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

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

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

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

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

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

..... . ' .  
. . . . . . . . . . . .  
. ........... 
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Temperature Record of  Animuls i . 1 ~  Experiment ATo, &-Con. 

EXPERIMENT NO. 9. 

KRUEGER-SIX ITEM) OF REGISTERED IlEREFOIiDI 

This lot consisted or six pure bred Herefords, two bulls and four 
heifers, whose ages ranged from 6 to 12 months- They were raised 
near Emporia, Kansas, and had been shipped south, where they ar- 
rived December 7th, 1898, at the Carter Ranch in Bee county, 
Texas. 

On December 17th, 1898, each received 1 cc. of defibrinted blood 
from the jugular vein of a 3-year-oid cow on the ranch. This cow 
had a considemble number of ticks on her at this time. The calves 
were kept in a dry lot and f,ed bran and cactus, and watered frorm a 
cistern 

Jarzuarq 23rd, 1899-Saw these calves. All have lost flesh, and 
there is marked looseness of the bowels. They are evidently in the 
secondary reaction fever period today. Their evening temperature 
is : Bull No. 1, 106 degrees ; bull No. 2, 105 degrees ; heifer No. 
366, 105.8 degrees; heifer No. 51, 107 degrees; heifer No. 52, 
106.5 degrees ; heifer No. 57, 104.2 degrees. 

February 6ih, 1899-Temperature has fallen to the following : 
Bull No. 1, 104 degrees; bull No. 2, 104 degrees; heifer No. 366, 
103.5 degrees; heifer No. 51, 103 degrees; heifer No. 52, 102.5 de- 
grees ; heifer No. 57, 104 degrees. 

June 27th, 1899.-Saw these cattle today. Heifer Na. 366 is evi- 
dently pregnant. The cattle appear in good shape. 

September 15th, 1899-Bull Xo. 1 in good thriving condition. 
Bull No. 2, inoculation has caused arrest in development in this 
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calf. He has been thin, but is doing well now. The heifers have 
done well ; the oldest one dropped a ca>lf recently. No deaths. 

EXPERIMENT NO. 10. 

NTJ1'T-NINE HEAD 03' REGISTERED HEREFORDS 

( 

fro 
on 
fed 
tu1 
ha. 
KO 

This lot consisted of nine pure bred Herefords, raised in Hartlcy 
county, Texas. There was one bull and eight heifers. They had 
been shipped by rail, and arrived at the Nutt Ranch in Bee county, 
Texas, on January IYth, 1899. 

On January 23d, 1899, each receired 1 cc. of defibrinated blood 
Im the jugular vein of a 2-year-old heifer which had been raised 
this ranch, and which had ticks on her at the time. They were 

1 bran and cactus daily. The inoculation did not cause much dis- 
*bance or loss of flesh. Saw these cattle June 2'7th, 1899. All 
ve considerable number of ticks on them and appear in good flesh. 

deaths. 

hei 
22 
ma 
rai 
Fe' 
fro 
Stf 

EXPERIMENT KO. 11. 
COOK-FIFTY-FIVE HEAD O F  HEREFORDS. 

This lot consisted of fifty-five pure bred Herefords, forty-one 
.fers and lourteen bulls. Their ages ranged from one month to 
months. Eight of them were raised in Illinois, and the re- 

.inder in Hartley county, Texas. They were shipped south by 
1 and reached Bee county, Texas, February 2d, 1899. On 
bruary 14th each individual received 1 cc. of dcfibrinated blood 
~rn a 2-year-o,ld heifer. These inoculations were made by Dr. 

,.,phens. This lot has done verj7 well. One death occurred from 
inoculation and one froin blackleg. June 27th, 1899 : Saw these 
cattle. All have a considerable number of ticks on them, yet they 
fire all in good condition. 

SaJ 
tht 

RHEA-FIFTEEN HEAD O F  R'EC+ISTERED SITORTHORNS. 

Phis lot corrsisted of thirteen pure bred Shorthorn heifers, 8 to 
month8 old, and two bulls 12 months old. All had been raised 
Missouri. They were shipped south by rail and arrived in Collin 
mty, Texas, April 9th, 1899. April 15th, each received subcu- 
ieously 1 cc. of defihrinated blood from a 6-year-old cow. No 
ious symptoms developed. June 24th: each received a second in- 
llation of 1 cc. of blood from the same cow as the first dase. 
letter from the owner of these cattle, dated August 29th, 1899, 
7s that all of the above cattle have done well, and he thinks all 
2 heifers are safe in calf. No deaths. 
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DISCUSSION OF EXPERIJIIENTS. 

Fro111 the experiments reported in tlle preceding pages, it will 
h seen that immunity against Texas fever nlay be brought about in 
two ways. It is o:lr purpose a t  this time to review only those ex- 
periments in which the infection mas introduced by inoculation wit11 
infected blood. The practical application of this method requires 
some explanation as to the details of management and attention1 to 
the animals, that are necessary to insure satisfactory results. The 
matter may be accomplished by either of t~vol methods of proceedure. 

I. The first mag be called the Northern plala. In this instance 
the cattle are confined in suitable quartersuntil the dangerous effects 
of the innoculation have passed, before sending them soutl~. The 
most suitable time for this work is in the early fall. This allows 
s~zfficient time for the animals to recover from the more severe fea- 
tures of the dieesse before the rough weather of ~vinter sets in;  
which is very trying on young animals infected with Texas fever. 
The best attention to diet and conlfort of the cattle is necessary. MTe 
have been feeding a hay of mixed! timothy and cIover and a grain 
ration composed of equal parts of crushed corn, oats and bran. 

These details arc: mentioned because the success of innmulation 
is, in a great measure, dependenit upon the skill displayed in keeping 
the animals properly nourished. At this season of the year some 
grass is available, which is greatly appreciated by fevered cattle, as 
they often refuse all other food. 

The time required for recover? from the effects of innoculation 
varies in different animals. ,2s a general rule, fifty to sixty days 
are sufficienit; but in the practical handling of a lot of cattle there 
will be some individuals that will not have recovered their strength 
by the expiration of the time mentioned; and there will prcbably 'se 
others that have failed to react sufficiently to the first innoculation, 
and thus require a second dose; thereby causing some delay in ship- 
ping the whole lot at one time. It mould be inadvisable for such 
cattle to arrive in the infected district in Texas before lkcember lst, 
because of the danger of gross tick infestation before winter. 

11. THE SECOND PLAN of management may be called the South- 
ern plan. I n  this instance the cattle are t,aken south before innoc- 
clation. This should be done in winter, after there have been sev- 
eral severe frosts. I n  Texas this would be about January Ist, as ik 

rule. A suitable place should be prepared, some months previously, 
to receive and hold the cattle. To do this, the best plan seems 
to be to enclose a small palsture, about the previous July, and 
allow no Texas cattle in it after that time. About December 1st 
burn the grass off and erect suitable sheds for shelter. Very 
few ticks will survive such measures. 
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The cattle should be put in the above described enclmure immed- 
i:,tely on their arrival, and allowed some time to recover from the 
effects of their journey; say ten to fifteen days, before being innoc- 
ulated They will require gome time to adjust thenlselves,to a new 
diet. It will be seen from examination of experiment No. 8 that, 
this may be dcne gradually mjthout any marked digestive disturt- 
ance. We have noticed some calves contract a very troublesome di- 
arrhoea from having access to cotton seed in large quantities. As a 
rule, however, they may in a few weeks be taught to eat cotton seed 
hulls and a mixture of bran, oats and cotton nleril without marked 
digestive disorder. In many parts of the state the cactus is abund- 
ant. This is a very suitable food for cattle during the inoculation 
fever, as it  contains a mucilaginons substance ~vhic11 has a laxative 
effect. If this be not available, a few acres planted in oats furnishes 
an excellent minter pasture. The cattle should be kept from tick 
infested grounds until the inoculation fever has entirely passed 
away. Putting this period at sixty days, it would be March 1st be- 
f n r ~  i t  would be reasonably safe to expose them to ticks. 

AGE OF ANIMALS. 

 he most suitable subjects for inoculation are young cattle from 
8 to 12 months of age, and in good condition as to flesh. They 
should weigh from 500 to 800 pounds. Younger animals bear the 
inoculation quite well, but they are usually somewhat hard to man- 
age ml account of not having learned to thrive on a grain and hay 
ration. I n  some experiments yet under way, we find that young 
calves, yet nursiag their mothers, recover from inoculation prompt- 
ly; but as their mothers cannot be inoculated with safety, or be 
taken to the infected district without great danger, the use of calves 
so young is not desirable from the business point of view of a South- 
ern buyen. 

SOURCE OF BLOOD FOR INOCULATION. 

In  all the experiments reported in this bulletin, except No. .5, 
--_e blood was taken from immune Southern cattle. In experiment 
No. 5 the first dose was taken from a IVIissouri steer that had been 
rendered immune by tick infestations. Our knowledge of the 
quality of immune blood is yet very meagre. The most we can say 
:- &%at the safe course to pursue is to test the quality of the blood 

n each individual supply animal. 
I D  LJ 

fror 

SIZE OF DOSE. 

'he initial dose of infected blood should be small. A study of 
experiments shows that i$ varied from 1. to 2 1-2 cc. lorf fresh 
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blood. I n  experiments 1 and 2 larger quantities were used because 
the blood could not be used for one or more days after being 
drawn, and in these instances certain antiseptics were added which 
probably destroyed the vitality of some of the Texas fever germs. 
Since the initial dose of 1 cc. of fresh blood is capable of producing 
a high fever and marked destruction of the blood corpuscles, it must 
he unsafe to give a much larger quantity (see experiment NoL 8).  
At the present state of our knovleclge, we must regard a first dose 
of I to 2 cc. n-ithin the limits of safety, for calves S to 12 moinths 
of age. 

I K  OCULATIOEJ FEVER. 

The fever resulting from inoculation appears about the tenth 
day. I n  some instances it  was a day or two earlier, and in others 
a few days later. This is  the primary reaction. It usually ap- 
pears suddenly, with a morning teulperature of 104 or more, and 
rises to aboui; 106. I n  experiment No. 4, bull No. 12 had a tem- 
perature of 107.4 on the tenth day; and bull No. 13, 105.4 on the 
twelfth day. These high temperatures are unusual. The fever of 
the primary reaction continues several days; then falls rapidly, and 
has ceased about the twenitieth day. A glance at the graphic rec- 
ord of a part of the animals in experiment No. 4, will make this 

. feature of Texas fever readily understood. The sudden fall in the 
temperature is a critical time with the animal. Some sub-normal 
temperatures arc recorded, and the deaths that occur are usually 
a t  this time, from collapse. 'If the temperature soon rises to nor- 
mal, the chances for recolvery are I'arorable. 131oody urine was not 
noticed in any of the experiments under consideration. The de- 
struction of the red blood corpuscles during the primary reaction 
is rapid. I n  experiment No. S we found that the average per cent 
had fallen to 23.1 by the close of the primary fever period. This 
destruction of the blood corpuscles causes the blood to become thin 
and watery, and to contain the broken down material of which the 
corpuscles were composed. This implies that new corpuscles must 
be rapidly formed to perform the functions of those destroyed, and 
that the broken dm-n material must be eliminated in some way 
from the system. There seems to be considerable evidence that 
the new corpuscles are formed in the red marrow of the bones, in 
certain types of connective tissue, and possibly in such circum- 
stances, in some of the so-called "blood glands." 

Therefore, whatever immunity be acquired by animals which 
have had the disease in question, i t  seems, Solr the best we know, 
to be brought about by the ability of the cells and tissues of the 
calf's body to supply the demands made upon it  for new corpuscles, 
and to eliminate the waste products. The latter duty falls to the 
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liver and kidneys. It is apparent then, that ia  the practical w 
agement of inoculation fever, the animal's strength shoulcl be m: 
tainecl by proper nourishment, ancl that the eliminative organ! 
kept active. The bowels and kidneys must be kept active. This can 
Lest be managed by suitable feeding. If these measures fai!, salts 

' 

inay be given in doses of twelve ounces. A small pasture of winter 
oats mill provide suitable grazing. I n  the north, a mixtizre of 
equal parts of corn meal, bran, ground oats with a small quantity 
o-i old process linseed meal added, and clover hay. If possible, let 
the animal have some green grass. I n  tlzr! South, use a 1nixtul.e 
of equal parts of cotton seed meal, bran and oats, with hulls -Fnn 

roughness. When the cactus is avail: may be 
vantage when cut to suitable size and 1 with b 

SECONDARY ItEd( 

used to 
ran. 

; ' I l U N .  

lbout tht 
1 

;h day a 
I .  

Lan- 
ain- 
3 be 

I U L  

ad- 

The Pecondary fever period begins I 3 tthirtiet 
inoculation. I n  experiment Yo. 8 it  a,ppearea on the twenty-ni--.. 
day. It resembles the primary one in a general way, but differs 
from it in being somewhat irregular in its course. An exa~nina- 
tion of the graphic record accompanying experiment No. 4 will 
show the variations met with. I n  bulls 1, 3, 15, 12 and 13 the sec- 
ondary fever mas lower than the primary. In bull 26 it  was hie 
In .bulls 14, 13, 21, 2, 7 and 19 the difference was not so gr 
The reparks in regard to attention and care during the prim 
reaction apply toc the secondary as well, and need not be repea,,,. 

In  experiment No. 8 it will be noticed that a second fall in  the 
percentage of blood corpuscles occurred during the secondary re- 
action. The lowest average for the six animals, reading 21 per 
cent., occurred on the thirty-ninth day. The lowest individual at 
this time was 14 per cent. The secondary reaction, in: Experiment 
KO. 8, terminated on the forty-third day. In Experiment No. 4, 
bull 19 had passed through i t  by the thirty-sixth day; bull No. 14 
on the fortieth day ; bull 26 on the forty-sixth day. Bull 2 . 
evidently fevered when the experiment closed. These cases 
cited to show the variations encountered. 

From the data before us at this time. we find that the time 
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J.Ul,LU 

consi 
i;weni 

SECOND AND THIRD IN(  

:ulatim 
exposed 

DCULATI( 

; that th 
\+ hnnnm 

INS. 

Eter 
n tl? 

her. 
eat. 
la.ry 
CnJ 

was 
are 

re- 

study of Experiment 8'0. 3 S ~ O V F  e cattle were iea 
in Octolber, and that they did nc, ,,~~,,,,e infested vith "u., 

derable number of ticks until the following July, when, some 
ty or more'of them became sick and ten of the number' died. 
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It seems from this that whatever immunity may have beell brought . 
about by the inoculation in October, was either lost, or was too fee- 
ble to prevent deaths during the following July. It W O L I ~ ~  seem 
that these cattle should have received a second dose, perhaps in 
February or Illarch. There is no satisfactory way of ascertaining 
in such cases, the condition of the animal except by centrifugal 
analysis of the blood. If this should show a lolw ~ercen~tagc of llle 
red blood corpuscles, say 25 per cent. or less, and especially shoulcl 
an inspection of the individual show chronic blood destraction, then 
a, second inoculation would probably not be necessary. 

On the contrary, as a second inoculation causes little or no dis- 
turbance in those which possess immunity, and as it causes fever in 
those which do not possess i t ;  the practical thing to do in such cnscs 
is to make a second inoculatioln. Moreover, if the primary roaction 
has been mild, say below 105, and there is no marked evidence of 
blood destruction, it would seem reasonable to give the second dose, 
say sixty days after the first one. 

A THIRD IX'OCULATION was given in experiments 2, 5 and 8. 
While but one death occurred among these animals, a study of the 
clinical noltes in Xxpcriment 5 shows that two of the animals (bulls 
534 and 540) contracted Texas fever, though they recovered. J3vi- 
dently three inoculations failed to produce a perfect immnnity in 
these bulls. This matter, then, must await further study. 

EFFECTS OF INOCULATION. 

The fever and changes that result from inoculation with infected 
blood are the same in nature as those that occur when the disease 
has been contracted in the natural way. Among these, we find: 

1st. Recovery with immunity; this is the result desired, and re- 
quires no further notice at  this time. 

2nd. Partial recovery with chronic blood destruction ; this type 
occurs in a smalI percentage of cases. They require prolonged care 
rind the very best of food and attention to prevent an arrest in de- 
velopment. This occurs especially in pampered animals of high 
breeding, and often results in a failure of the animals to develop 
into the individual that it was reasonable to expect from his 
breeding. 

3rd. neath from inoculation fever; two deaths occurred from 
inoculation in Experiment No. 3. No data are available as to the 
details. Several deaths occurred in Experiment G soon alter inocu- 
lation. It is possible that the latter were, in some considc-rah!e 
measure, due to the infestation with ticks which occurred at the 
tima. 

EFFECTS ON REPRODUCTION. 

No evil effects of inoculation on the powers of reproduction have 
been observed in ihese experiments. 
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In Experiment No. 1, "The bulls have done good service." 
In  Experiment No. 2, "All the heifers produced good healt,hy 

calves the following spring." 
In  Experiment No. 4, "The bulls have sired 200 calves." 
I n  Experiment No. 8, "A11 heifers appear to be pregnant." 
I n  Experiment No. 9, "The oldest heifer produced a good calf 

9 1-2 months after inoculation." 
In  Experiment No. 12, "All the heifers appear to,be pregnant, 

five months after inoculation." 
We have no data as to the dangers of abortion following inocula- 

i n .  O n  this point J. S. Hunt (Pathologist to the Department 
of Agriculture, Queensland, in annual report for 1897-95, page 
87) says : '(The risk is also greater in cows that are in calf; abor- 
tion frequently follows inoculation when considerable fever occurs." 
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Immunity to Texas fever then, is not absolute. It depends upon 
the ability of the cells of the animal ta resist the germs of the dis- 
ease. Whatever operates to reduce this power of resistance, whether 
it, he the fatigue of a long journey on the cars; the exposure of in- 

xted cattle to the rough weather of a Northern winter; the lack 
lfficient food during the droughts of summer ; the enervating 

' 

ences of a warm climate; excessive tick infestation; these 
~ ~ r ~ g s ,  singly or in! combination have a tendency to bring on a re- 
lapse. It is therefore important that inoculated animals be not 
subjected to extreme conditions, for a year or more. 

From the experiments before us, we conclude that in careful 
Is and with proper management, preventive inoculation( is a 
~nably safe and practical measure against the fatal type of 
1s fever. 
:tober, 1899. 

Young Fever Ticks -"Boophitus Bovis"-and Eggs-Highly Magnified. 
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