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To obtain nixed venous samples fyom the right ventricle of the
human subject Courmand (1941) determined the exact position of the
catheter tip radiographically. While it may have been possible to
determine the positiaon of the catheter in this mamner in adult cattle
the high dosage of Yerays necessary to pemotrate the bovine chest was
considered to constitute t0o great a hasard to handlers of the animals
to adopt the practice.
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In the present study it was found poesible to odtain arterial
blood samples fram cattle of all ages by puncture of the brachial
artery at the root of the neck (Fisher, 1956). The animal to be
sarmplad vas tethered by moans of a halter go that 1tc head was held
elightly upward and to the right. The hand of the operator was placed
under the point of the shoulder as shawm in figure 2 and the brachial

artery was palpated at the point where it crossed the firest rib.




In thin cows tho brachial artery was casily found and rolled between
the fingers and the first rib but in fat, thick-necked animals 1t vas
not possibdls even to feel the rulse at this paint.

The proposed puncture site was infiltrated with a sterile 5%
solution of procaine hydrochloride. A four inch 15 British Wire Gauge,
lang pointed noedle was directed into the cow at a point just medial to
the second finger as shown in figure 2, parallel to the long axis of the
cow and at about 15° to the horisontal. The meedle was inserted to a
depth of one to three inches in order to effect entrance to the artery.
Figure 3 1llustrates this.

o




Ho fatalities have occurred in healthy animals using this method.
Post morter exaninations of animals slaushtered for other reasoms and
on vhich arterial punctures had been carried out revealed only slight
hasnatomata at the site of puncture in a few cases. The wall of the
artery shoved snall puncture wounds but no simificant darage had
ocourred.

In obtaining blood samples from cattle the following measures
wore adopted to ensure that the plasma sarples provided an accurate
estimate of the plasma carbon dloxide content and that contamination
of these sarmles did not occur.

A1l blood samples were oollected into clean Fyrex centrifuge tubes
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could elapse before changes took place and that these changes could be
prevented by refrigeration. Blood samples in the present study were
collected and the analyasis for the carbon dioxide content of the plasma
and the plasma pH was started within 30 minutes of collection. On
occasion this was not possible and the samples were refrigerated for as
long as necessary and before analysis were brought up to room

temperature.
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Factors ror Carcuration oF COy CONTENT OF BLoOD (FROM VAN SLYKE AND
SENDROY (62))

FACTORS BY WRICH MILLIMETERS PCO: ARE MULTIPLIED TO GIVE:

Millimoles COx per liter of blood Vol. per cent COs in blood
B Snanzpl:c- Sample = 1.0 cc Slomzpi!é » Sample = 1.0 cc.
s S = 35cc S = 7.0ce. S = 3.5cc. S = 7.0cc.
g 85 B 85 g e 8 B g g
Swno wo oo nd oo owne "o X5 "3 ‘0
~O - S - ~ - S ] NS - o - N S - ~—
1L il (| L} ] ] 1l (] 11 [ ] (N
“nu- a'" 9= LR LR o'~ Q. CR CR LR
o
15 0.1514 {0.0313(0.1229(0 0341/0.1335| 0.3370 (0.06970.2735/0 0758/0.2974
16 07 11 22 38 25 54 93 19 52 50
17 0.1499 10 15 35 15 38 89 04 40 28
18 92 08 08 33 06 22 86/0.206%0 41 06
19 86 06 02 31(0.1297 07 82 75 36/0.2886
20 79 05/0. 1196 28 88} 0 3292 78 062 31 66
21 72 03 % 26 79 78 75 48 20 48
22 00 02 83 24 70 63 I 34 21 28
23 59 00 77 22 02 48 068 20 16 08
24 53 |0 0299 71 19 53 34 05 07 1110.2790
25 40 97 65! 17 45| 20 61/0.2594 07 72
26 40 90 60 15 37 06 58 81 02 53
27 34 94 54 13 29( 0.3193 55 69(0.0698 36
28 28 93 49 1" 22 79 52 57 93 20
29 22 91 43 10 15 66 49 45 89 04
30 16 90 38 08 08 53 46 33 85(0.2688
31 11 89 33 06 01 40 43 22 82 74
32 05 88 28 05/0.1195 28 40 11 78 59
33 00 86 23 03 88 15 37 00 741 44
34 0.1394 85 18 01 82 03 34|0.2489 n 30

To obtain factors for a sample other than 1 cc., divide the above factors for 1 cc. by the
cubic centimeters of sample analyzed: e.g., for a 2-cc. sample, S, 4, and a being the same,
the factors are one-half of those for a 1-cc. sample.
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(b) Syringe pipottes of the "walking stick® pattern. Two simes were
used, 0.5 ml, and 1.0 ml.

(¢) One 5.0 ml. Green Line™ burette with sutomatic refill,

(d) A nmagnetic stirrer.

(e) A transparent shield behind vhich the Comvay units were titrated.
The burette, magnetic stirrer and transparent shield were combined

to form the titrating unit illustrated in figure 7.

] e
,1:1:
{4
Burette

Transparent shield

Magnetic stirrver

» 1.7, Elliott Ltd., E-1il Works, Pomtypridd.
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and thymolpthalein,

(e) A solution of hydrochloric acid made up acourately to be of /80
strength.

(£) A senl for the lids of the Comumy units which emmsisted of a mixture
of tragacanth gum, glycerin, dilute sulphuaic acid and water. The
inclusion of agcid in this mixture preovented a diffusion of carbon
dicride from the atmosphere into the sealed Comvay units.
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SODIUM CARBONATE SIANDARDS
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SODIUM CARBONATE STANDARDS
frequency distribution
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A mmber of plasna samples were nlso set up to test repeatadbdlity
and the results are given in table 10.
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CALIBRATION CURVES

8 mz—o>mz18
wez—-od»m@ Yo

EEL COLORIMETER
FLTER No 625

SPECTROPHOTOMETER .
Fts b
73 M 75 76 77

.3

A slower loss of heat uns observed than occurred in the spectrophoto-
peter and this was thought to be due to the plastic holder for the
colorimeter tubes within the colorimetor. Tho results obtained in tho
colorineter compared with heat loss in the spectrophotometer are given
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datermine plasma pil and the texperature coefficients of blood and plasma.
These calibration curves are showm in fisure 12.

CALIBRATION CURVE
EEL COLORIMETER
OGR 1 FILTER

Fis3.
7 72 73 74 75 76 77 78 79

- . 2

For each determinmation three colorimeter tubes were used. Into
two of these were pipettes 10 ml. of the noutraliged esaline dye scolution
for duplicate determinations and these solutioms were immediately
covered with a layer of neutmalised liquid paraffin. Into the thixl
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mits. A graph was oomstructsd, as illustrated in figure 13, of
tonperature asainst pil and on this graph two parallel lines were drawm,
of glope, the tomperature coefficient of plasma and these two lines were

poparated by the moan differemce of piH duo to difference of temperature
of centrifugation.

TEMPERATURE COEFFICIENTS BOVINE

TEMPERATURE °C
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The mean difference due to difference in temperature of
oantrifugation vas found to be 0.06 pH units. A graph was drawn as
1i1lustrated in figoe 14 with the two plasma lines soparated by this

mean difference.
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dianeter. The rubber tubing emabled a gas tight seal to be made over

the aninmal's oo and the spun aluminiurm cone over the animal's nostrils

could be moulded to the particular animal's fascial contour. This ia
i1lustrated in figure 15.

Ince magk in pogltion on a cow.

For calves a sinmilar mask was fabricated. A smaller spun

aluninium cone of lemgth five inches and diasmeter of base four inches




was selscted. A three-quarter inch nipple was foreed throurh the apex
and secured with the appropriate sise jam rings and rubber washers.

The alr seal of the base of the mask to the face of the calfl was nade in
one of two ways. On some occasions a rubber ring obtained from the cuff
of a surgical rubber glove was used to make the seal while on other
occanions an inflatable cuff, as used for g hman type face masik, wms
attached.

The nask for adult cattle is illustrated in figure 16.

- B




The masks used for calves are illustrated in figures 17 and 18,
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o a vespirvetory vate of

36 per minuto and a venbilation of aboud 146
¥

litres per mineie: uhen wmeasuyorents worg ogoln made and olso alftoi:

odjusbnenbe had heon made o tho intorcuptor o corvespond 0 o
3

roppleatory vawe of 60 por minvbie end o ventilabion of 168 1itros per

minute. Toeble 1¥(n) glves the resulto obbolned.

10

ceurney of Gas I

Tabla 18(n)

foter in Regording Pulsobiie IMlo

Venpilation

Wsvon/min.

e W

Wt

7

00
- R00
00
400
200
400

7

81
83
142
140
368

368

o | Sueody Flow | Resplvesovy
Faperinent 1itren/min. “Rate |
. ' Gog VMetor | Donglas bag
) 200 36 68 65
200 36 &7 o7

The average orpor wes. L% which would not interferc with ihe

vooulin.,




‘laving constructed the apparatus, the method of use was then
doveloped. The respiratory efforts of a bovine subjeoct were obserwved
vhen the animal was at rest and not connected to the apparatus.
Cbhoervation was made of both the rate and depth of respiration. The
aninal wvas then fitted with the face mask alone and observation was




]
%

ali tede of the dophlz aod wato of seopivndicn. ID wom nobed thon Uw

W o

nolorliy of enbiio rescnled the PAtlns of &bn fono maml ood Boglaod

» n, ~ ~ -

e Len S Hm % KA. Sy e o (ot Ay v 4
giia rostvaing 10 nolotain %o nosk 2n plose.  Moss anfnals, afiow

v

';‘33

who daledod sesentuont o 2550Eng e noglk, mogeisved only hole inads

o 20 hodd ety ofth (ho ool &n posdcion go that within hwo nisudon

N % ) Y TR ' o P AP o - D Sty TN g g 1 - e Y]
of £L8tiany WMo wonl oo oo of sospdmntion bad wobhumned o noevEad.

Hivgh She fece poaly on Sho onfaoal, cooneniliom o

EN

wddivestionnl valven by memms of tho 0¥ pdooe mod $ho flesiltle Wbos.
The wmntddation reto wos neosured oo Who oo nobew fop popdodn oF
iy o 30 ndeatog,

Colvon wnse Dood o bo popo dIRDiould subhiocte fhen adoll entidlo

" E PN N - 4 1,
oppoyendly cebbled A, thoy ouionly

olswe on doonpdon, aliew

2 L P . b 2 3 ity T A . % O AL - 3

docldod So puxunpie vlalontly, sotbisd dom zud Gon otwegeled viodendly
e X Yie 3 =) i =3 :':’ 0 ) L3 's \«J L) ", et - < 3
.  Uhon S0 ooousred sdollen Lod 0 be shandoncd In sore enlvon,

tm> & Arm 4N G ¥ %, o ry &3 N g Dy 3 .0 B
Tho penswreond of U vonilistion wase of o ealf fo illusioaiod




—te™




arland
1-& AR "m R

>}
SRR AT
Uho popoliodosy oo

w8 aountad

Tnm meeouned

18 Al - ~, 2, o,
aoone wentddnnlon wado ung
573 Filiae PR

LN The adlakn of

@F uhey dloniny

S8 So onch ndandio voocundnd.




e
f{m2
Sengi®

{23

(i
Y o e
WA
T

{4

O
R RS

. S, s o, " - e - et oy - 22T
A compnwioon oF fhe offocta of orvors of nompling on o cexhom

of the plasan.

diloslde oo
The eavhon dtondde conont of o plooma of {a) nosmal Jenaghiyve ongdle
{5} nomml dous,

e P of the plasno of (o) noenal Apsohisg oabilo

{b} nomol doude

K

=1 A X o g DY v 4 21}y o ayy ol
Pl of W plosun of sovead Ayrehiee cobitde,

FHo} I . 5 g o 5 ] o R Ol LI/ o
A0 VORBAINGIoN 000 EplRatoly PONOT 0F APNSINLED
B GR BTE B de N e B2 1A oY Ohr R rn e 0% &)
R AN ey A e a % -1 - - e PR .
Aot Gide thonds vhore goon voluen oo phown B WPooeky Boilmmed

. " " by PR SR, S
whr ovontenl doviohiom

R =2 " , 2 B ® .
BlfRormmcon obntud of olonlfleant fndionte thal tho woolnbll IRty oF

P T i T T 2
given vesnlia bovlune

ohwnce 3a doos dhon 5%. Stadends




- 5 T, " o g
r\?’k\« —&{ & l’?l§‘n=ﬁ

o {3E 'u Al Thor o

LA AT YR -‘I’ EE Jv..u\ R

vidd o OF bl

T A T VM M~ A

[t (DS L S fy R xS - £ RPN % e % &2 X
2he poooiDldiy O Lraoig apiping Loon tho omvdbandnation ¢ Blogd

as follous. Doplicodo Dlon

. P s . J . “ o™ .
g wown aoreled ool on S wloos o oo

Tlare emr1ra T ot muasy  ewderns I b
pagain.  The muculds oo glven in tobie 00,
Tty ey W
) £y
A ??p‘(«“} o
s ‘34’ P g merey
PSR 20 ?néu- S5, IR
b LR T T A TR AR TN e Ll R N A T N AR M S s R LA L SO0 P QAR AT A LR R A T I T P L AT N RTINS TR A TN R I LA,

o waaolon/iito v

E e
(HER - ' ~ XY N . X
7 Pl 2 Yeho 2 ebe % o 3

i X VL R A R WS T A A IO KA T A e N S TR S K A ATRARITE
o ¥ ey ) wxg oy 5 AT £ s vy R 7
2 ,.(‘,!'{} u’f} :-.?i% efs i uf; ..1-5{ it & afmated ﬁ? m% he ¢ sie.',’.:;r_, ol ,‘

= 236G 20eh 208 BB Weld VA WAT Vo i¥

o ¥e % tag <A iy ¥ s Y n
:f} Bi‘}ﬁ: 33, '}1{} 33‘ .4,: s.{;.'g {;,J m‘it- é’r ’?.&&35 t? un? < t
Iy * 3 Y "} . £ R
1.15;; «Eﬁ"-ag g&} og ‘Xg P :‘;‘ﬂ ‘? a:.’a_’:»:‘:} ?avf?:& ‘? :t’.’:’} '3‘3 o:ru
et s Y P e W I T WA R T T L REATNTINTIR e ¢ OB BTG LR AT S 8% R TR T

mprrn g N A 2 y2EF Ty Elarats medfa AT SR e
ramiidte 49 wiIl e poon Bwk 1dth W procouidoun

Qdenud

w0 mone Shan Ded m.a0) ,fs:;,fmeix..'-- In whe oaron dluside contend ol nob




LR W b

B ey

nope Bhos 1,07 il anlbs in the dedownination of thoe plosns @i,

n

Hovertholeoa ho vwaeintionn in the detomtinaticy of the mlasme vl wowo

Al

of sutfdelont nopniivde to Juetidy Uho prpetlce of Wwidan daplienio

*

somples ond dolvy singds off dottmminatlions oo thago.

o hop Deon oupbasined repontedly thab biood or piosmn nompdoo

» h

uomingd fop Wnde cavbon Boxido eontond ghovdd eob

Ay

bho esposad Lo tha

~

tons 0oF cavhon diaddds ¢ the ol

TR E AT B TN

9."?
A
i3
ﬁﬂ
s
e
g}
£3
%
.
i)
N
“
3>
<
3
.
t~3

e e 3 ~ P 4 o, . 1 a1 4 g 5
wdy Shin pouecs 0F argor BIood soaoplen vore obtaloed S

sho Lrsohlal aytorion of Mvs oovd. Tuo ooapdes vy token gt Sy oo

sin Swom cooh oo end opo soepde wos eoliostod with oumopwro o el

Vv

> s colloeted wedey Iarid poxnfPin ond aealed 5k a

EX

TN AT o o Al 5 i s EX 2% oo
¥ho Bluo bobwoos baldng the fleod preple Seon B £3wud

Pl

aoRd ond onedsndo of tho olepio ung & planton whillo v indarvel botwoan

B
o T

#ha 3ooh cow ond onolyed

h-\.f

e voeulto ave plves




W F Fa

mppgnen of Binod fo o Aeasohaoy

bl

Hha ‘(3: 1.5 Sy ol of Plnona

R C AR N AN K

T A S S T PO S e W e T (LRt 0 . P

Gl congend ﬁi‘-‘w e Plognn gl
in ﬁkai\ﬁ}}ﬁﬁf i‘&m By x\‘.m xien };fz;-’
RHexaaiai ] iz PREAZAN Aovoinle  Ancoxobia | DALY

RS N e S b R e Ve = A, T v el o3 ¢ s R e = 7 am e NN

oGl Faht oL

Vi)
=
5.
oy

fuch

339

=
¥
-h
"'—x..
.9
L3
i
*
2,
<

7| & L (el Fel0 ¥ohd o5

3 E R Yhedh g 735 Fad o5

& K4 E0ad Ged N T35 o3
5 Frets N s P Fad?d NP
T pompite ohoved s pope thot blosd ponplen ool o vouowed
i ohonl capoues shoe obhnoR

P E Y g i Ny B2 P & o = .
w10 1@ paaoden/ithe waight asous wl

G0 pil wmide.

(ol Tdmd e

et ﬁ—k-n.‘:ml*p\ £

3 Rz 1 ohad obuorebics of Ty 2l o Doss
Vanr 83zha {1049} obuotod thad obuorptic of onmbon Mo by o

SRR

= B Py ~ R k% 3 & ¥ - .
socnpion, sl on onotisr goeselan by oolleoting in 3 ol. conbliiose




veban. T o 50 vl tubos $hoe bloeod e covowed by o Inahen,
inohy hnlf on 2 Iopess of Mot goenldin, vhille in 80
5 mla tubag tho soliin woeo eld fooh, qitowd
end plodwel Jayers of Movdd povafflia. P poopibs ove shom in tablo
AN
Fald 2,
Gafaet 0f Wn Joun of Goxhon Bl WEE

Ty

4»& hfi .a..:k

DOET

ATTRLNE D MY

! ey e v

RENITIYING

G, sontond
wp

L AN SR e e RUTAE S S TP T S

Floes

0y £

4

ol WISTTE o8 N

i Av i = “: ' PN % -
ik e SR o By 2 PR b5 13 ] FAFY
G Redd nowalfio obove B . BL.EG Yl
ANy PR Y S, . - ’ o 2 (5 I I
Madaed Hoaeid papaffin obove BHlond . L Felid,
LR A AAVATIET AR 1 AT T YOI & Tt I A 5 RN TS NN, L N S 0 o
< :-
35 w1, oon
TR ST LN TSI A 2 1Y
?‘ Lo Y P ’e £t End 0y
i 3dneid Zda5 5 o555
LIS S X TP, I SR, .Y, L N ; vy A
w0 Tondd pom?ila ohove bBlead Il
Py FEN - TR T S ey 1 A sy ST PR 3
HEivdenld Tlapid wavadtin gbove biaod bEAN ) 7ol
I ST T T TN R T AN 2 e T = {2 o et TR, W=t AR OAE ORI AL RIS RSN T Y e
o) 3 g R e 278 g b ey g s EYaSy FOae Q0 RS : 0 )
¥ ocon bo coon thod o ooy on pyood a9 1.2 poaodse/l80s dn o
e TP e g At . P N W T S S 0 Y I¥ ¥
pioomn corbon diomlide eoitbont oad as mrend ag D05 38 wadla enn ogour




— g

!‘A

dun to ehoopprion of covion dlauife by Alquia porelfin vhon i Joyow
uag geentor then n¥ingl. lecondingly mindnel Zogomy of opdd

- o - o -, o Te
@ have Boon woed In Shln stedy.

tolhosry opd Sudnyor (19547 dotovndacd eolonipetrloaily tha ol
O vedned By boddos hiood goaplsg with shnerobic
praconblow and plloving Sbon So copoin an whe Ronek fop o povicd OF Wo
bovps in oxdey thad tho oopon nighi soparnts ont. I6 o dERlonis €

. an . U RO S SO F [ JPR SN gus ey Toradytes
g Howr Hey obdninad sopun g boving Disod aflor wo hown

50 ssnovnds ond wtann o

’w@

s3y nozeald

¥ .. i g P NS .
wmnden wore ftgeds 3** e dhin nothed Shay obiadned onpavont

3 {39 &} b

~.

X AT N EC 3
i effootn of oukodynds du

W & iy AN T Y
e ot 200 211 dn nlooen wil.
B e peae y o 2 men . Sary ey e A, : EronF grnoe
% oxporinend wo desdopnd to ohooh #bn offosts of antelvats oo

- TN, 3o s .‘ 2 I b o 8 ey T g N B I L
piocin 21 and 40 23nd ool &Y Jepodiale contsdiumobion wonda el

Y omeiie

;:._;.
=
‘.)
”D
:‘..

ottt

- " g £3, A%y -
Iz 0 80 13e comnGaliven B o

g ey YT g b N9 Fedven SHeal o g T
neingF of o ows. AL oho bms e slomd o

43

Ky ] o ;“ Py Py Mooy ey u a3 S Gy rn s v 1 .8, .
o fow 35 piowdoo o sodush B0 o emnetond tonpoeatons, aftow vhish dhoy

woun fomporatvre (349 Qo). Wabsa I 4o 8 wom

Watolky contmdiumad for 35 alnuion ond plosna ol of wwbes L and 8

RIS R, JUN RLPR g . 2 WALTER A - ardd oy ST w
dotapadned. ADtor ase ol o Il bowes espoonsn o 35 ., e § oo




ey ; Y e s e a ) yoy e A el e PR O T RC N
contmdfuged ond @ ol dodemined en Gfhng 2 end 6. This procedund wg
T SOt SR S I 2 s el \ cn T PO ) O I AP .
wepoatad ob hedf bBowe Indewinds on whme 3 od ¥, ood A emd @, soovoeailvody.
i e \;,,\ , < =T rpar e R f: X iy
R wegulie obinined ove gluon du tehls 3.
f4e 3 ..‘3 .;:}
%]
Q—%i“%ih:ﬁ“
AR R R "y A o
LSO & Tprdo o Blnson
Hke GOn OF {i-.}."{.?a UNESKAS IR SIS 1110610
PN AT AT T 6 s e R I RN LRSS T RS SN b ALTAT PSR - €Ly
fangifuaabion b pIovG % ,z,rc-:n.*?,ﬁ‘;‘-aggmif.:'é.f;n-z ot intowvals
an W )X T g - %y P
Tl B 53 Rk Taho 019 i e}
Y
SRR e IX 3 3 ¢ n'\.ﬂ\_:.‘ & W T ot byt M DA e N SHETECTRAMGS N SN 8 oA
PATE NS L Ba o rx La o i EW N 14°72 ]
RN IR b 7 *ﬁi} ..:.gﬁ 3 FPR AL Futnf iy
LA N ’ £ ey RV ST ‘ € 3 P 244
o phd £ o 58 FSe S & FIASS AN
2 e 9 I LA eR A ¥ 7o0n
A AT B Tt & oy @_ & @ kS
52, % - 2 €54 re) 1) vk o
;i-; A o ff; r..s.%?.. 713&;’;,1 &5 7 o3 {m,,‘da
0o N B P B S AR LTI SN T LAY SR SO ST LY R TR TR TRIN o2 AC g S il LN G ER BIGT) vEA Se A 8 LRl AN N S TR AR 32 7
Erdd . K PRl PR S S FTPSTEOTRL N S B - IR e Y PRy Slre s pnved wery .“ -
Yoo rogedts confirmed Hoocotbelts fadiosg thod eotolynis omecod o
: n Seasuny Rt puanratey el F 5 fon By pvdes Juems X LA
pomnddomahle deve of pdusie 21 (0.3 o wadts) In ous hove bus Shy
L P - Eba s v S ATy B TP N xS, - s P T
coprration of Hho enlln o fie bobbos of tho centedieme deloyed $he
P e L 4 PPN v A 1 e PO N vy i g 3 <8 e
ERGOIYEie ofiness Au o vopuld of thegn ohsvevations oil Rlood oo
2 R sy Fary'T 2 om 1 TR AT T e w3 e e - Lo %
wae eentifoged oad o o dotemsingd wlGhin 0ldd on howy of oollootlon,
Uhovn this wag pob podedbie, parplen wowe plocod 4o foo wabll |
-t
S O N T AT P PP 2
godorainaidong e aavvled oub
e e 2] Nt TR N 3T} o ', - A Ay P
& Ao GI00endy dn dvorr ooy conedugios oo $o e MeBilmwsy abd

Y
§ :,? ).

ned Hha

o,

30841 obiad

PRI

'y ;‘!

A ination of

"

ol rosu Ly debon ko




g

%

ot

hrTa
5:;3
AN

L8
&0

ey

.Z“,

. E
B O%
DOBULG
R OF

3y
y Aoveed

yeiE:d

kY

L BINBE

"

)
i

ES

re

ty

k‘
!
A *

(YRR

T

X
AW
&1

Q,.

>
2.

W

-
¥’

inbo acc

G

o >3 ! !
hot phion $ho

.

2

e dons

3

i

1hi

L&

3 o pd hin

s g

Py

>

Fad

7%
£

s
RXE

¥
2.

%

-,

andsr g

¥iss
Fow §

&

e
g Q:%?\'g.;

%)

2

SRS ELY
?,
e

m
25,
LY

.
%

it
(e

b

o

Ireh
et
Bt




L

{)
{b)

g, oF

oy

AR eI
OEROL UOTH

Blosd pampldos by pumeture wore foten fwon 80 fuculay volng of
&9 2 gonn gad 4 coshon Gloeido conbong Ty vlooon
s detwrained, Tho cepwdis ape olvoa In dpnondin I, A meon value of
SRede R watolen/IGre was obi Bleod pomples wase alen B
Raom e Husuior veiang of 10 cous by semne of @ Jusulos vonous aothobny
os edeeady dogsidibed. BN wae aooumed dhat thoeoo aopeEanned
o mlxed vondue poaplen of anlvle.  Che moow value of 3.0 & 2.9
sreoden/ e fopr tho cevhon dloxido contond of 32 plaomn
dopdved foon nfaed vonong gusples was uot elgnificantly highes then tho
neen weluo obtolocd fop b covbho: do gonbond oF voutus plogen

dardved foom Jusiday sonons blood obtalned by paostupe. Tho dodividend
vopudts e glven I dvepondin Y.

S0l Hleod ganples vosn

Tale howd congished 6f vsae
nodiover Ayeoides cowg ofd uny mm o & cavnoreial Hopln oo Bhy
wereduebIvo ouis voro quiolily venoved Soom U hond.
coriined with onlilng beeenso of age, moont hnd there was o cooshod
wrnewer of anienls In She head ovey She thuoe youea.




S LTy
henned

30

A
SR A

k

lsr
=y

X5
231
ERR

&

4
.
noa

e
¥

g ol ¢

o

oy Iy
2 th

A
0

1

13

EYih

4

oy
.

i

&

th
ox
Ty B

AT

a
“.ff
X3
£
i’h.
3

.y
el

e
S $ARE
P I
SRS IR
D

F e

PR

¥
¥
&b

s e

-

&

b

>
’

&
3

(e
35
)

e
i
t'rﬁi .},0
moa

of
Y

X0

LR

3
-
¥

ek
1%

3

.
8

£33

R

L
s
2
sy
A
R
e s
ihste

o

]
=
4§

3
il

X
3
el
A E
L

3 S

]

¥
g}

Al

TIRET R
[P
3
)
L
I T
RS
i~
b
ek

[

}

or Whey wre oat duy sed

3 UE

¥

e

.
<

Wi

2
e
i
2
oy’
(AN

2

T LA

Y
(e}
%)

T

2

3l

v
#

2,
hasy
3

A
-~
4

i

£
Q%

M

EX A5

3
NA
j,’?‘&

™
ap

-n}_
&
Blunidas

ol

2

3
L%

5

¥

2l
4F
'_’W =
13k
>
5
.
ALY

-

DGOHEE UoRe
%

o
Al

A

L
Ly
kTR
EA
3

»

Kk
2

£
4
Lo

2

Lt
d’t
PR

5

HERY

b ainhd w

L

o

f, r
R .}

TR

S o adf
SN

HBATRIETS

v

s &F

.
ing

T

2 those envig ab of

Rice

3 A

Ty
62,._'} .
ok
'"?Ln*m
Ij >y

R4

3

¥y

Y
RAS:
TRy
SN

'} »
el
Y,

ne of

L

L
#
¥
s
R
'y
oo
O
4{;
F ot

3

n

Ki3)

s
Foetd,

r}.rff;fl
Ao ot

ok
ol

-
1
J
+

AN
Py
ARG
13
do &
an 2oy

i 7
o
1
”
{3
&
5
-8
XA

N

(

Ty p i
R
A

wr

1

B ety £
XASEI% B
ﬁf’" >
GOKAE

na

XA

bd

n

L
&
& 4
B
)
-

L

7
.

Q%

£

ol 0

A "}
O O

~
-
~
R
et

Lo

4
.,'; .
‘3

HXY €

1 Ly

e S

L
i

i
C‘)Jt‘

X

s

pig

A‘IL}
]
5o

»
REA)

<
GE

(o8 ¥y
“1::3;
N
1 an
&
L}

0
.
2
o
i
.
VIS »3

2
o

=,
&
T e h el
AT S MEAT Ay
.

74
L
€Y

FERRVIRY

T oirF on
SR I W TaL

PARNEN WP L.
€ W andsel
r
ah oousnig
5
&

WAy

Y]

AT
)
2
2
¥
I3

X

LR
37
Y

b
=
3

nod g

R
o
e
H
5
o

A

h"l_

AN

!'J
L7

», An
T e

[EERES

SO0

”
»E
AT
VLS.
L ?.)"31:.',"‘“‘{

LAY

_ . o A Y s s
sret Qoap £ nefeds e houp s

on @
oo ohl

.,

(1
%
Lx
Y
b

¥

e
5]

’
("
Yo
ROEA
-

anlo

iLtoN
A
TNy

b
3

kY

&
-
230
ek

.

-3
T
HA]
2
oA
iR
i

LA

I

5k
2%
1o

winnmn aed

&
Qo

¥

1




22 mmx usza-:r‘;ﬁ.\-

Y gy 1S ? v- '“l") ,E. 1 door LA Y 27 eypnng 2 fisarmia ¥ty arn
¥aen Univen, of B Lhs Bonhents of Wi Dlason o Awealine Gan
P T T R B AT AR e TR AT TR RS A M T Y AT RN M R AR TR o 3 > LR St L AT KA < 2L
=
—_— . o e ?% " geae ifﬂw e
xeny e 5 GOV carydee U
SRR RIS , -'-4\‘ 13,
PN A . Y T A TR P AT 4 A e T AR N DTS N el I S 2 M D (AR TV A DR TG0 e T4 B T <! I TR A A APl e WD T
L] PR a
55 3:?. KA 2y py 2 it Bk
-~
Nprpy o 0. ; z <G g1
B3R T 6 (35;:{ =2 PR
23 g £ « ¢ 2
..3.,;.‘,) ol 16 & cb o el

056 SOTRINRT a3 Fad 5 BB
1956 Py 20 G705 Hed

B yta g2 - » ¥ - «
S5 Feo 20 e g Ta3

ot e [ q = =
3358 TRy 9 e b Led

¥
TR BAY Y - 2
Agl{;; af I }\}&Qﬁza En’ 140?" a‘fs .;_‘,; e
Por e TR TR T A ! A KA 5 £ T e G
Tyl ¥ B % £
Toted 159 Mo a2 5 248
b I AL TS T on o N A TR SR A e 2 R SR AR N AL S T 2 v Mo SV TN VAT S N A e SN A S

anon awhiont.

gowdos of chuocrvabions vo sipndfhiongt ALElsroncs g fowy

DAy gy abaers VERIDICN P9 I < - B 1 T Za M = i i e
aoEnon oy of B woen valusn obtained oo Shob &% vmy o fnlessad Thab

35

hon dRemido

I R, 1 SRy TGRSR, s
1o edend Floenth voriocion seowrned In tho

N L) R JE N T v ¢ 3 vy oo » i
oconbents af thoon emim du) G0 goaoonnl vnelobion

Ayt - y ‘ ‘é-:‘) 2% we' R » e honfh e b, Y o
Tho romelie ohiaioed fvon pregnind ond vonenEamond GO awo

conperad An teblo M.




nb L’;‘ f%.

L3 S5 T

AT NG T R SR RINNL TR AL S T AT SR TR I G TACA IR, A T S A W, LA UM AT M M WIS A B L wthe . e

o Wq G{. atenly

s B BT e e .y =Y . '3 £am
Gonddsion of amg o, of sous T
Fotalst w.m;sis,r} X
AN = b RS Vel S5 R R DR S b Ol = r TN # TR, A L T L I STRG T vy

§ e LA 3 fad k)
Frognenh &b 3.8 2 LTI

TF 2ava . oty (g a, ey By
Pomearogansed PPa3 3 2036

b ves et e A A TR ALK 3 ik 3 B3t O TR Wi P 2 M

> . N s .
@ s uo aigndfloont alffovencs.

wd ware sondyos? on who banis of @

r

Tanhabican

Tho mosuldba ovs given In teblo 25 o

aecin thave s no EXPES AP fevonnta

Vorm Yrdvon of, The B0, Guadoaby of She Fioaw

» m.m\m m-n-le.n«‘-‘),.m.-nm K

I T O e S

boiitanr Qoun

SpU 4 B e LY

LI T S IO et A U A W AT P A Y NI SN AR e TR T N R A I A R L R TR L T2 N e M A R SR

IR TARND LB T T IA S AT AT T

. . Sarer B eyt
fonditlcn of Gous five ©F Qo ' 3 ;,f 3 s

LTS %3 '
e &Q f. iada UE-":}

b e e i A SRV 1 S G MR A SN B S s - i K M N R gt TR T AT R IR Oy e A L S AN T TR AR
i oy - ) #:
e pamd st ¢ 063 67 . g
Ghy G 5o ed a2 L 9 £

fed
:
#

!{) '{‘ fe: %

T 12
- Tnebating

I'.:'H"‘r.'v.-'n:;v—.nr':zt FRATIRNT I T AT AR SN SRR AT RS G L BRI S Ank AU 33 5 X




FLt

Adondoed blocd empvios woro pleo eodlueted Coom 83 Aywoldze oolvog
V] "?a) cochon Aloeide eontent of I plopoe wme detosmdned,  Thepo

asdwen vore wmwehosed in o Leond mosleed and beeunht o the Yotwvinauy

Boopdy 1i, mféwm thoy wore houned i fodtuldual buto.  Fop tho flopd

nenth of thode ¥Mven they Pl wn, &7, o deled viole

Rl produes, b o otwwened of 1 Ihe f0 W licn of wator ond Ehoy
vegodvod aln to cight pind dadly dn o foeds. &6 dhwee uweoby of nge
Shey vese Iatvoduccd B9 by sad opldf gooner muba, ond ob fouw vouho the
f?iéf}w; ol ik sode A wmwdety of antiblovle gupploneniy vos glvon
duzliye the Sivad two weelp o Mido bo provont dioeshoon.

N¥eod poradon wore ronowad fxosm ¥ brochlel eptovies of sadung

¢ 2 ok vorded Yo oue Gt waola off oo Sho rosaiia

LS n,é;'}«;.f 8L VRVAOR W J;«‘EO{ BENEG R b B Oy Tadk RN O LR OERN L N 63 TN RV
e *nﬂ} gr0 pswscnted i fobls 25,

UHam wam ETIAR S b 8 .‘.,-}231:'} 2" N f_% R ATy -m-—;} e AT R 08 o G B P POT ey -_".3.{

X3 RO WRAED QUi IS PREIRE & BeD P LINQLOY LG nn RE 954 CAGIEYOIST
Righop thos thab found fov afalds com,

S

a2 '1’ i .,..",13{ XE ) Lxﬁ:\?«!’ (353 fr (*- {5‘2 .5 {. FARG ‘:‘r"t:;: I\,i 7




Fam Yelena, Son 8 (00 Sateatn o2 e &

3 Bividod on Sl Hagia of Aen

A1 R M A3

EDR & - B ] XTI sxA R e L J-<m.:.w;-.'.n:«.-&4:41

’ " ,\-\-\*-
AT Hrebhop Hooa U0y centior

& meaolodf it

o Yie S M A T R WG WAL Y TN e - AW ) . 3 A VT S A X =

7 doye 38 90453 2 347

34. ¥ V\ﬂ.} 3{} (?: Q{; ':_f; 26{5

& 1ol & 3"}’6 T;‘ Bﬁi}

& wacke il el & R

£ Sa 8 XL IRE. . s
&3 (ohtusi3 LS xl’}._"a{} & ﬁqu
AN ST U A TR

Fotad, 82 oon 068 & Reb

4L s O 2 M A AT . A A e 2 L B AR YA T SR D AT UL N TR e SRR T e




L,
A
Cra¥
Tys
[
gonk
N
2
wd
Pl
Faond
£
o
i
i

» N NPT o xr, L o, . A
oo emfon JRoside ooabent oF aytosial plosinn of

s Lo W deirens : s Ee ooy ma ey Flatitee 0y
boon ropariod 40 Do lowe Shon In mosd opecios (Sponton, 2948%,

gosbay Aeeido sonbond of 4l arserial plesan of

15 dopn won deberningd

E oy A ~ PR BT oy o 8 T2 E e
o vonlive the wopowted vesudip. Tho dopo fwon wilch tho gompies owe

Holon Re hondly ne

w0 belpe oaintalasd In o

o

2y Heopfinde

v yammrad dvon dho ©

oneire e neon volre ¢biaincd, 20.3I 5 2.9 Denoden

A3tve, wag

" . . = A o ; o T R Fspnrerad
gimdine So o value 0f 21.4 naoingfilete moperted by Spoabor {IS68).

soyhucs dLoadde conventd of e gutongdal

Vda

doeg ovo oloifienntly lowow them $ho woluss Lomad for ¢

pat <




0%

{m} pownd Avnohies enduio

S of Bl wlog

LA e St OB LAY

(o) popand dory

AT S

‘\"'!" A e o E LTSl B i 4 g ! 1 €, + U P Lt
Drousat W o constond denpogatuwe iu a idflgpi\”‘i}i}.ﬁi}x emoifoesd ab o

2" e "’
Ay 5 5

B fomperabigs, 29w i Geo mad tho plosuo o i Sowmd ol 289 6,
siag the tosperabiuro wwolfliciento wrevlonody dotoradned tho ol waliog
s apvroetad 4o 299 ¢
Towilentn dotezpinadionn of e eritorial gloogna v of 380 ond of

£

ATE e g .\, A, .;.. o PR B o
o of 59 hoollly Svephisg eous ward cavviod oub,

3 0 ey € 1 -
fomo of those ouinnio vore houdand fn i
ey Te oy o . o 2y o5 Awn A Prien I R st 2 g O T T
yBhoiag wore gous A0 the UYelweralty apds  The nesy vnlwe obtainkd 2o9
& . - X ‘v@ . P23 - q N N B "
Sha rtorlol plosoo pH ad 287 G. voo %edd o U085 ¢ anlbn, aad 80 zeon

valoa for the wnous ninmme v o 389 G, wg ‘?,,Zf}* o 305 pH wndin.

Tanliento dobswndnetions vora alan wmodn on axtowiod )

£,

Feon 3 noppal eolven ho ér:cv? v bhe Volowlooey Hoopdiol ond o men wains

i e I N, Lol g 3 Lo on
0% 1{*!«}»0 "3; ‘:!ﬁsa_.'a:y‘l-} ‘J:g 3.5';:‘?; 2;;;{3 ‘\Jh (‘.!.':ﬂ‘}{} "j(;‘.&{}
obheninnd Yoon 38 colves oad dhe moonn vu.i?‘zzo Loy

a i 3

Vel & 0. 02 Phundis. Shooe walueg $op plegune o womn pledlae o thopo

G-% ‘!i AY JEEIE ‘!-:'ﬁ.. iy {3{3-%"231(}) N




vinona o of 10 40130,
A{w\‘gg, % a“'xn R ETE T Coeotores had oleon V e fond &
as desoribad 3n thy coobica on nothodn. Ugiog
ooofioionts U0 pd ob 959 Ge of e plone obtained fron fuoved
arterind Bleod of 16 dops uvag dotavwined. A noaw valun of YW4% pl
mwiso vith o gtondeed dovdedion of 2 0L00 P walby von obinined,
Chopn o }%,( Wi 08 Very oinilar o Uhe voluea oblpinod (oo anhi

23", 5

repadat3

v QL0287 bus Dighor Shes e vekus glvon by




s c“/ {( wn

é:_ } 31 wondy

A:u
PR AEN

&

v

51 0% o slosa,

R 3 M, TS L T

Ta’, ’O* Y.
Armt £y
e (ELHEAR YA !. >~ U

f o

3

Qf

9
5N
i

RAE

AN 3
OC Zal By P oY

Y B3

Bovenpoes {39 o I;t;m £1 20 F, ;",f 3550 i diffomenes fn tho
povbon dionido ecoSont of evtonial ond Yesx piogen sbiodvad of tho
oond Bee e o nico sl thod oo
vordnbion oxioted botumon Placme copdos tohan feon 800G
vegando 3 tho sono subiect an 24 Hnddono ond Ielondioy (B9SH). W
By Arogatuve Ghove Is uo Tun corbon® off B0 arlevdo-venonn

drCEovenan In W0 esvho

N

beatbio o of

3 &Y Sy R o Tade pa Foa sl 5N s

FTopmnen An R s S &)‘fﬂjft?ﬁa, e
AF P K e .*J‘t.'.) B I T F] Gda 3 A 2y e Foc ) T

Blond tobon Dy dAAfPermond voiun of vodhie. T JPTerencoa dn Wi

covbon Gionido contond ond o# ehdadnad § oradsn
a0 gtedled In Clvo oowr. Blood somplos vore obindeed ob o pono
Dhay Feom Ghe Endeial arteywy, tho jJustilsy vwolin mad o soemaiky welin o
eogh cow.  Tho sosulte ocbtadncd for ¢ho piacwn cosbon diosldo contonds
ara given Ao tedlo X
W ey :.13’::33&?0-& MO S A tho
QORI L..(\:;;‘ de bﬁ;iﬁ(‘}k{r of pinmn conld o dotochsd bub thos Aia
noredtnde dopo 25;1.3. oy tha woln aoloatodl. HIRED
swones hotioo the corbon dlopidn ow S e
beachied avieoy ond that S the 3‘:{@1’%&:;? BEAT '""::f 32 Bamienditteo
wihilde e vomn ortoriowvonous AifTorence Dolweon ) caxbsn dicelde
3@ Wi plogmn Soon (Bn boechlal ovtory wnd nonnowy voln won
2.9 n.ooless ?3.‘1::,*3., i the fles oo soaplied; tho TR Yk
corbe dlonido goadand ung gRoson e Juoolor soneus coyhon diomid
cntend, She nean Juogmles v I LRSEQ .

ey




40, (R )e 5200

A SRR Ty VR S e

.L‘Qﬁ_’“’i t

'-";31-1 .

PR

vordte You

Sl Gl faronas

a 2n pl

Ty @}?'g e «“‘?"‘r"‘n‘

Eh R 1 [EE ol Ak A4 a Ak SS7 PA LT 4 = S 'I[:'}-“'—M:"-WJ‘A\I:N.MWX: AT A0S IV TR M VT TR IR WAL, A T 3 TN e
TR P Tl atn d s eatadm [ ———
Hooma G | Bradhilols | Dxoobinie A R T
Yo s . . g’ - [, T G Ak 3 P R
Dov YOoooL i u;_mhmf Suming I ARG Jurmior
4 ST O ity o nn - bR R N T
1E0Ee 1 SEenenes | dilfovanen | difdoumuns
J’-’s‘!".':"‘"“ Tt NOAY R E o - AL £ o S b Ay AT W glaeop , re RS AA BRI L TH
T o et iad e,
ﬂwnh, ok nple 2
e i ~ 3 o < y
KIRET R 3?3“ rowe veltn }oi} A ‘33«:49;. L
rff.m;az“"ﬁ e 308
Broohial prsewy J\.\‘}n.? .
Py P o
ERESTn ;Yzzr»a' WG 23‘;3 Mm,: KL 2l 1455
Mnimavy Vel 2545
Foe SR I . Y—— P
Byoohing ooy z?m 5
7 g . ey ey e 7 .
42083 | Joguluy voln S04 Le33 At Fads
X . Fav g
Yiowm SUF ey 230
€y - %
DETSURY Sl
S s T ey € vy 9t
AT ’V akn {ﬁéam) {3 (_?:,J :}Q{B :'23'?;}
P
d‘-.:‘;"aﬂ
1 P P _'" b
EORIEI R .5; A i:fh..”,_; ﬂ,,v#g}
e’t"r N NN R P I 44
2067 | Fosndow win 23 K Rl R
4 - e B & -
Hommey Yol 753
(9 LGRS AR A B LRI, K UM
AP I's ) 3
Moo ey RS 2%
CRELRS VDTS oy 2 WL IV, i R T2 6 o R T A A SRR T T v e - L T L TV AR L AL

oo
tobyio 2%,




3 g
oy

RN KA

3 e *‘;rn

u»a

L i')” iﬂ ?

P u\vL

ERala S SRR el oy

TR kT

g ety t~g

s .i,mﬂ. R

AT e ey T T e Y
Tempariind Hrcohiodesumdow
’, av wraly 234 ~
b Aifferenen

b o T A, IS T L TN e g T e MM LR A

I 26 S A0 S
Drachliold ovboxy | 7«59 _
Hdpndor guin 7wl 3,05
fmmesy vain F wdids
Bravhind avioey Tt
RN EVAT) % {31
7 edn FNA

Beacivdel oviopy
atzmum WEn

Ry Vodn

L“

Byachiod ‘**«‘-’%-3&*,3?
S‘iﬁfm o we

E‘?f\*‘r}t'z LAk 2k .“)

T

panann B

Y m..».,’;\!.}\‘&

S0 A SEW o Le 25 SRR

o

Ty
T

2l of

Ll

231 of

Bobwosn tho beoebhlal ovtouy

2% ~art
ploomn Yo

3,07
m
H !:4;‘;.

T
r! ,*,j?:,

ts }.é-
T30

Pl
Folis

03600

Bl

S . - YI FTTI A7 NTEY, W

(ERTH

U R ST W N N NGRS A T I

ProchindShmpngy
ALEVeuRen

s,

pei e tapr A W

i

[EREN

Uk

Va2

ol DT VR RIS e WL S SR A S T

005

R AN A DI T g T AR T T TGS T TR B T S S e

r‘,{‘)
HERS T

oo 85 m

=

oad bodh tho ®

BNE DARRORY ¥

el oeonoes

wdn wan nob

AT AR IR TR O T R S A W T

R T

S PPovenas In

.‘

Y "ZK:\{ .

"‘"ﬂ“‘

RS ‘).’

1‘} n';)

xn.vn

{3 9:17,.“ R :.gm f‘

S8, Tt - S gy ' 7 A - v
Roopdoann SXEm U Jusoior volsne

Boeruod fn Bhe plamen

aoprhixe Gionide




Rt

gontend ol the plames P OF #he heelthy lamon cubjoct twougheud the

- K Oy I P o, o g A - 34 oy s i Sl o3 2,
conspe of o doy ohideh sows wwoaneeted i any sreaific sctividy (Gullos

(! e

s A e ] L rem AR %, oy ., "3 .r v >y
ool Bovde, 30203, A obudy e nade of tha variabicas of plesng o and

u

- vl - o ps vy 8. R b it iEae:
ploona cavbon diesdde oseurping In aoven D3sly odull cobble dwdang

Lt

tha doy wion ey s obom

md e £3 il S5 O P oy
wovndvr feod of cottio ool ob

Sl \{?‘““

s

Shar e aowledd B0 anty drinln, puninaby, delaceo® ond vrlando and

b samy -, 3 ml -, v ¢ frras d AT y v;t« Var LUATEN ALY O T ..,.
Boboved i every uoy 06 nosmd onbdls, Shvonghont o poricd of stady.

R B 'y
oo

ey R T FPR. P K LA Ty s %,
penplen vorn vithisomm ob fnlornis dueiog $hio dap fron i

L.’ ey

o A g 3
PRERIEN 1?[)”1} oﬁ).} Sha R 1o l?dﬁt:(:wk-a

"

S0 ogulia gbvadoned Sov bhaso adun g oh have een minibhered oo

Py s ALY PGt L fad amm
pre ghvon da $oblog 29 %o 53. Oeophde sepvonsndntlon of Uho saouidn

obfefted feon aoupn 1 end 2 awe glven in Spwves 89 and 24,




Py S

[y ] D%
il A

LA e B aontont ond

SRS e R

t, %

ooy Deonohidnd, ot

PIA TR WA, T TR TN N R T

A U N N S AT K W ST LA, T AT

R of o Flomn G0, coptent

nnwn Keixeis Telostonf 130
JEE W N i e L K-‘:ﬂ‘)’(:ﬁ R N I A e A £y 2 n Y ¥ 30 1 Ly N it
N Jra2 T ¥
G 38 FalEd P o3
3 My = ‘40 S ]
30K el Bies

3‘31 1‘73;5;; ‘?—u 4-?5 ;’3 e; v{}

X2.18 T A3
I35 Tedd S RE:
:g-wi;» - :A“,.} &;g ® u#"ic.\l ;’..,v f? Q&}

'3 wo,) ? G figeiln ‘Tra :}a

35,35 a2 LIRS

e T 32 SURE TS ST RN R A -. o AR A AL AL SR T

Fhn varlationy ohooswed dn Sho plaonn onwbon dlomldo coatend wore

=g

pradl, betog ioos then I w.osio/litee. Dhe vorlobican $u plosmo of

sore Whowlen gaodl. Mo compalabicn uazm appovent over tho doy Doteooy

2 In govbon Aloudde condent nuad v




/

5 . - . |
1215 13)5 1415 1515 1615
TIM E/Hnurl




324

CO
30

L
744+
740 -
736 -

732 1/

—_

1400 1430 1800 1530 1600
T 'M E (N.ucg)

This cow uhich was sampled gix times in just over two hours
showed ruch more marked changes in both the pH and the carbon diaxide
content of the rlasma,
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LETHODS

(1) Eluothane
The closed circuit method of administration of Fluothane wap used.

A eirele absorber apparatus was constructed of a size considered suitable
for adult cattle and horses. The alrmmys were of ane and a half inch
internal diameter, and an eight gallon rescrvolr bag wes used, The
outer cylinder of the soda-lime abporber was 10 inches in diameter ond
10 inches in height while the inner eylinder holding the soda~lirme wms
eipght inches in diameter and eight inches in height and had a capacity
of six litres.

Thia apparatus is illustrated in fisures 25 and 26.
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Anirals were not starved before snassthetisation and they were
sonotinmes anacothotised shortly after normal feeding. HNo pre-
anaesthotic drugs were used. A catheter was introduced into the
Jusular vein about one hour before anaesthetisation to emable blood
sanples to be withdrewn easily from the mite before, during and after
an operation. Just before an operation, the ventilation rate was
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Experigent I. Cow 850. In this exverimont pre-anacsthesia
control values of ventilation rate, carban diaxide content and pll of
plasma vere determined and sirmdlar doterrvinations were made over the
period of anasepthesia. /m hour after the cow had boon rermoved from
the anaesthetic circuit, a final blood sample was takemn. The changes

taking placo are demonstrated in figure 7. and cummariced in table 35.

. . COW 850 191257

' (
.

:{/ Ventilation litres/min. A

FLUOTHANE

/lifre.
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Experiment II. Bull 400. This experiment is sinilar to the
previous ane. The changes taking place durins the wvhole period of
. anassthogia and recovery are illustrated in figme 28, and srmariped

in tabls 3.
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Experiment III. Bull 400. Tho changes taking plase during
anacgthesia and recovery are illustrated in fisure 29 and sumwmrised

in table 37.
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Experinont I¥. Cow 900, This experinont wvan similar to tho
previous one. The changes which took place during the period of
anacsthesia and recovery are illustrated in figure 30 and sumarised

in table 38,
|
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Exveriment V. Heifer 822. In this experinent vhich was simdilar

to experiments III and IV the endotrucheal tube wms ejocted in the middle

of the experiment. The changes taking place during thes period of
amaesthesia and recovery are illustrated in fig. 31 and smarisod in

table 39.
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previous ane.
anacsthesia and recovery are
table 40.

31
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Cow 940. This experirent was sinilar to the
The chanres which took plasce during the peried of

illustrated in fig. 32 and summarised in
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Experipent VII. Calf 272. This, too, was similar to the previcus
experiments. The chanpes which took rlace durine the period of
anacsthesia and recovery are illustrated in figure 33 and surwmarised in

tabls Z1.
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Experiment VIII. Calf 270. This experiment was similar to the
previous exporiments. The changes wvhich took place duringe the period
of anassthesla and recovery are illustrated in fisure 3/ and summariped

in table 42.
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Experinent I il Humter 1006. Induction of anaesthesia in this
aninnl was by means of Fluothane. The results obtained durine the
period of ansepthesia and recovery are illustrated in figure 35 and
sunmarised in table 43.
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Experipent II H. Horse 1071. Induction and intubation were
carried cut using thiopentone sodium as the anaesthetic agent.
Ventilation was recorded after induction. The results obtained during

the periad of amacsthesia and recovery are illustrated in figure 36 and
surparised in table 44.

HORSE Q71 24657

Thiopentone, Induction |

CONTROL '»:FLUOTHANE: RECOVERY

|
-00- "1 I 2 Ventilgtion litres/min
\ |

1

1]

|

304 B !
I

I

25
|
O, mmols/litre ' ' 3




Bhrnean

A R R

s
'IQC YA

L.'K‘&l’ e !:’"LW,‘MJ b

3T 3, 1.11}93?;

P2 2 2o AL NS D AT S 0

Bofosny

a
A0

sl

L

Rty Xwyrd
::{a n')

mm-":"-)".ml’ﬁ\*—'J

pelmelation comavaed. Tho choogen fn plagun osvbon

F Ak

FaBd
ety

0

L S 5 M S ?

A

23 G5

A T A A LI R T 0 (., A RN L R e R e e Y 74

ri? ,»g.r'l

ST R YA T T e e <20 AT 6 LRI e T

3 ia{“‘(':m 3“."33&‘«.” e
n&mutm}

R A A A A ARG L T LT ST SR SIS W

Yt

Ta 3

£y = ,—3 ey
e 2
&7
N AP T R A I S S T T S A TR, R T TR AL sk e, e

PRI e
}‘,’ "..\4&. -\gi?

2 83000 e

-
oy oouuresd T

"%

S Y4y giad wrup¥ 3 ~T
Souon 2oh 2o anshel ng A%

wony e

A

voeded of mneathosin won

e $iaps Blye ey S ST, T B &l
WHRGTSL LR \.rg.f.J ARG E Y L.,‘ =(3 SROEESEVIIRE Ay

-,
5 hod voty




—ibly~

Experivent 111 H. Py 792. It was possible in this animal to
follow ventilation rate in addition. The results obtained during the

period of anaesthesia and recovery are illustrated in figure 37 and
sumarised in table 45.
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Experinent I D. Greyhound 71. Induction of this animal wan by
moans of Fluothane. The results obtained during the period of
anassthesia and recovery are illustrated in fipure 38 and surmariced

in table 46.
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Experipent II D. Greyhound 59. This doz also received Fluothane
for induction. The results obtained during the periocd of snassthesia
end recovery are illustrated in figure 3 and sumarised in table 47.
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Experiment 111 D. GOreyhound 70. Induction vms Ly means of
Fluothane, The results obtained during the period of smacsthecia and
recovery are illustrated in figure 40 axl sumarised in table 48.
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Experiment I S. Sheep 805. Induction of anacsthesia was by
means of Fluothane. The results obtained during the period of
anaesthesia and recovery are illustrated in figure 41 and surmariped
in table 49.
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Experiment II 8. Sheep 813. In tids animal ventilation was not
recorded. Induction was by means of Fluothane. The results obtained
during the period of anassthosia and recovery are illustrated in figure
42 and sumarised in table 50,
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Experipent 111 S. Sheep 823. In this animal ventilation was not
recorded. Induction vas by means of Fluothane. The results obtained

during the period of anasesthesia and recovery are illustrated in fisure
43 and surmarised in table 51.
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Experipont 15 I. This adult cow received an inducing dose of
6 gn. of thiopentone sodium. It collapsed in an annesthetised state
17 seconds later. The results obtained during the period of

anansthesia and recovery are illustrated in fisure A4 and sumariged
in table 52.
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Exvoriment 15 II. Four week old cslf. Blood samples were
removed from the brachial artery and changes in blood earbon dicxide
content vere followed. /nassthesia was maintained with increments of
thiopentone sodium. The results obtained during the initial period of
anassthosia are illustrated in fiesure 45 and given in table 53.
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Experivent T8 IXI. Six week old calf. Blood samples wore
removed from the jusular vein hy means of a catheter. The results
obtained during snaesthesie are given in figure L6 end surmarised in
table S4.
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(3) Shloral hydrate in cattls
One experiment only was carried ocut the results of wvhich are

given in fisure 47 and table 55.
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