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e Blologleal Activity of Salicylate and Related

Compounda' .

Summary . Ph.D. Thesis,.
Moells ANdrews, July, 1958,

‘Tt is well established that sodium salicylatbe
in moderate dosage, incveases the metabolic rate of
experinental animels and man. The effcet on this
property of alterations in the chemical sitructure of
gsalicylate was the subject of the present investigatio:

The fivst part of the present work was 0
determine which compounds within a sepries of eighteen
substituted benzoates were asclbive ag metabolic
gstimilants in the intact rat. These eighteen compound:
included the complete series of both the mono and
dihydroxybenzoates and the cresotinates.

Wistar albino rats were used throughout the
investigation and the individual vates of oxygen

consunpbion were measured in a closed cliwrecuit manometr:

In thesge experviments the results were

o



expressed iun terms of the difference in rates of
oxygen consuanption between paired, treated and control
rats and the mean difference in rate of oxygen
consumption was estimated for each compound.

The treated ratg were given, by intraperitonc
injection, the sodivm salits of the test compounds in
the naximum practicsel doses tolerated. The control
animals were given a corresponding volume of normal
saline.

23 3-dihydroxybenzoic acid, phthalic acid
and 6-methylsalicylic acld wewre, at the doses used,
inactive. leta~ and parahydroxybenzoic acid,
234y 285my 236, T34~ and IsS«dihydroxybenzoic
acld, o-aminobenzoic acid, salicyluric acld, salicylani
and S-aminosalicylic acid decreased the metabolic rate.
Only the three cresotvinic acids, i.8. 3, 4, and 5=
methylsalicylic acld possessed the metabolic stimuland
property of salicylate.

The relative efificacy of the three cresotins
and sgalicylate as metabollic stinulants was determined
by comparison of thelr respective dogse-rTesponse
curves, and molar potency ratios of the cremotinates

relative Ho salicylate were calculated. Ortho=
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cregotinate was the wost powerful with a ratio of 2.01,
meta- and parva-cresotinase were of the same ovder with
values of 1,78 and 1.89 vespectively.

Two possible explanations of the higher
potencies of the cresotinates were cousgidered. Ho
difference in the primery action of the drugs was
established by determining the effect on rate of oxyge:
consumption of a nixture of ortho-~cresotineite aml
salleylate.

The other possibiliity consldered was thai
the rates of detoxiecation and excretion of the
gresobinates differed amowng themselves and from
sallicylate. Wo differvences ln rates of disappearauce
of the drugs from the blood were found., This Lfinding
implies that the relative potencies of the cresotinate:
and salicylate as metabolic gstimulants in the intact
rat are a reflection of true potency differences atb
the tissue level,

The weports of previous workers have been
presented and the sigrificance of the present results

discussaed.
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Tutroduction.

The sslicylates, which were introduced as
plant extracts cenburies ago, wore among the Lirst
drugs 0 be syunthesised for use therapeutically
(Kolbe, 1874). In the late 19th century, Buss (1875)
and Stricker (1876) reported on their use as anti-
pyretlc and analgesic agenits, and in the same yeaw
Machagan (1876) published his observations on the use
of selicin and salicylate in the itreatment of rheumatic
fever., Salicylic acid in the form of its sodium
salt or its acetyl devivative is now xrecogniged ag one
of the best remedies for rheumatic diseases (M.R.C.
Joint Trials, 1955 and 1957).

Among the numerous pharmecological
properties of salicylate gtudled in the lasgt Lidey
years 1ts sctlon as a metsbolic sitimulant is
oubstanding. This effect has been studied on man,
dogs, catsy vate, wabbits and mices in vitro, the

following preparations ave sensitive o this action

m’a o)
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of salicgylates- wat liver, kidney and brain slices,
mouse liver slices, rat dlaphragm, bubercle bacllli
and rat btissue homogenates and mitochondria.

The action on metabolic rate in vivo
and in vitro of gome compounds chenically related

to salicylate has also received gome aittentioun.

The fivet c¢linlcal report of salleylate
a8 a mebtabolic gtimulant was that of Denls and
Means (1916), who studied the influence of therapeutic
doses of sodium gsalicylate (up to 6.6 grams per day)
on the basal metabolic rate of adulsv men. Using a
Benedlicttes Universal Respivation Apparabtus they
found an increase of 15% in the basal metaboliec rate
of only one of the thyree subjectss they did nob
comment on thig finding.

Barbour (1919) and Barbour and Devenis (1919)
reported that L gm. of acetylsalicylic acid produced
in most normal subjects a definite increase, of 9%, iun
carbon dioxide excretion, and an overall increase in
heat productiong in febrile patients, the dissipation
of heat increased by about 38%, with a slight decrease
(0f 3.5%) in the production of heat. This lagi

finding was not confirmed by Dodd, Minolt and Arena
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(1937), who studied one subject and Found that the

affect of aspirin was an increase in metabolic

vate during fever as well as when the subjeci was
afebrile.

In 1935, sylla observed that the mebabolile
rate of a woman suffering from salicylate poiscaing
was dluncreased, which he considered a vesult of the
muscular exeritlon of the deep and rapid respliration
shown by his patient.

- Rossier and Bublmen (1950), studying the
acid-base egquilibrivm of the blood and resplratory
funceitlon Tollowing the administration of sodiuvm
salicylate and salicylamide, found that sodium
salicgylate in the usual doses of 8<10 gms. per day
led to "definite hyperactivity of tvhe wespiratory
Tunction” and a rise in the basal metaboliec rate.
They presented tables showing an increase o¥f
approximately 30% in the basal metabolic rate of
normal individuals treated with sodium salicyla te,
but attached 1ittle significance to, and made no
commnent on these vesulits. Salicylamide in compavable
doses did not produce o change in the basal metabollc
rate.

The above findings made no impact om



pharmacologists and eliniclians in the Tivst hall of
the present centurys The hypothesis of a divect
centiral action of galicylate prevailed bul recent
years have seen the adopitlon of broader, less dogmatie
and more congtructive views on the pharmacology

of salicylate.

Cochran {1952) measured the oxygen
congumpition, carbon dioxide oubtput and depth and rate
of wespirvation of six subJects by a cloged cirould
Knipping type splirvometer. Three sub-acuite
vheuvnatic fever patients were treated with oral
doses of applrin and three normal adults were given
gsodium saligylate dintravenocusly. In all cases, a
marked and progressive increase in oxygen goasumpition
vas observed. In 1954, Cochran repeated this work
on acutely ill febrile patients, and, conbtyary to
the Tindings of Barbour and Devenis (1919), observed
an inecreage in the rate of oxygewn consumpbtion. e

also demonstrated that whereas a slugle 3 gm. dose of

[ ]

sodium salicylaite or aspirin was a powerful metabolic
stimalant, 5 gne. doses ol sodiuvm meta- or paro-
hydroxybenzoate 4id not significantly incresse the

metabolic rate of convalescent rheumatic fever patientis.

b



Alexander and Johunson (1L958) measured the
oxygen counsumption of normel and hypothyroid patiente
recelving the full, therapeutic dogses of aspirin,
recommended by Coburn (194%) and practiced by
Reid (1948) in this deparitment, and established lineaw

relationships between serum sallcylaite concentration

Glinically salicylate is now well

£

cotablished as a metodbolic stimvnlont,

Meanwhile there have been occasional reports
onn the effect of sallceylate on the rate of oxygen
sonsumption of laboratory snimals,

As eaxly as 1901, Singer had reporited an
increase in the oxygea consvmption of rabblits 0 whom
toxie doses of agetylsalicylic acld had been given.
.There were ne other reports in this fleld uanbtil 1937
when Dodd, Minot and Arvena (1937), gave five normal
unanaesthetized dogs lavge doses (0.2 « 1.5 gus./kilo)
of salicylate by mouth, or intravenmous oxr subcubtancous
injection, and measured the changes in wrespirvator
rate and gaseous exchange in the Benedict-Roth

apparvatus . The immediate response was an abrupt increase

oG om
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in the rate of oxygen counsumpiion, followed by an
Increase lu the depth of wespirvation smd in the basal
metabolle rate. These avbthors felt that “the changes
in vemperature, the sensation of heat, and the
inerease in gaseous exchange induced by salleylate
therapy, were of nmuch greater importance in producing
an increase in the mespiratory rabte end depth than
any direcet central action of the drugh.

Baloch, Donhoffer, Mesbyan, Pap and Toth,
(1952), Meade (1954) and Hall, Tomich and Woolleb®
(1954) convirmed these results on rats, and Tenney
end Miller (1955) have demongtrated a2 similay increase
in the rabte of oxygen consumpitlon of dogs. MNore
recently, Reid (1957) has reported o direct
propovrtionality bebtween the dose of gsodium salicylate
and the raie of oxygen cousumpilon of rabbits.

Baloeh et al (1952) have also studied the
effect of salicylamide on the rate of oxygen
consumpition and rectal tenperabture of raits. A
subouteneous injection of 100 mgms. gsalicylamlde
wag followed by a marked lowering of body temperatbure
(Oeh 3.56F) and a decrease in oxygen consumpilon of

04T,



Heade (1954) gave single 50 mgm. doses of
gerbtain mnono- and dihydroxybenzole sclds
intraperitoncally to rats and found that salieylic
acid was the only compound studied which increased
the rate of oxygen consunption signilficantly,mebta-
hydrogybenzgole acid was a depregsant and the remaining
mono=- aud dihydroxybenzoic sclds weve, in this dosage,
without eiffect.

flall, Tomich and Woollett (1954), investigated
a nunber of avntlirheuwnatic conpounds and others
chemically reloted to sslicylic scld. They found
that salicylic and acetylsalicylic acld wewe the
only coumpounds which luncreased the rate of oxygen
congmmption of rats ox nice; 2:5- and 2:06-
dihydroxybengolic acid, meta~ and para-hydroxybenzoic

acld end salicylamide were ineffective.

In vitro studies have shown that tissue
slices, homogenates and micro-organisms arve all
sensitive to this stimulating action of salicylate.

Alwall (1939) reported an increase in the
oxygen econsumption of liver and kidney sllices a¥b

concentrastions of l-14 millimolarx salicylic acid in

the presence of clivate buffer but not in the presence

e



of phosphate buifew.

Tishgold, Field and Hall (1951) ecould
deteet no gtimulation of yesgplration of thick liver
allces at any concentratlon of sodium gallcylate bub
observed an increase in vate of oxygenr consumpition of
brain slices abt concentrations of 0.06-0.56 mif./T.
followed by a progressive fall at higher concentrations.

Using nuch higher concentrations - /20 oy
M/10 sodium salicylate, TutwhkeMapn (1942) found @
consldaerable decrease in the rate of oxygsen
constmphion of liver slicedt She could detect no
stbimulablon &t any of the concentvations used. /10
sodium owvtHowcresotinate was slmilar in action %o
/1.0 sodium salicylate but /10 benzoabe or
anthranilate had no effecs. The respiraition of liver
glices of rate killed after salicylate btreatment
gsometimes showed a small increase alteyr four hourss
inhibition was never observed,

mbre recently, Sproull (1954) has studied
the eifect of salicylate on the rate of oxygen
consumption of mouse liver slices, measuvred by the
Warburg direct method. He established definite and

reproducible doge~respounse curves in the presence of

e



graded concewntvaitions of sodium saligylate Lrom

""‘ﬁ' Iy "'";3 °
3e¢b x A0 "M H0 Fe5 m 10 M, There was a progressive

iﬁereaﬁe in respirvabory rates Trom 3.5 x 10™% %o

2 % 107 ? Tollowed by a Lall, lthe mean oxygen
naunption of the treated tissuves becomlng less than
that of the comtwols by a councentration of 5 x 10 )M
sodium salicylate.
Smith and Jeffrey (1956) produced a marked
increase in the rate of omygen uptake of isolatbed
rat diaphragm at a concentration of § x 107y

sodium salicylate.

Patel and Hein (1954) stbtudied the effect
of the mono-hydroxybenzoic acids on the respiration
of rat brain homogenates. Respiration in the
presenge of glucose, pyruvate or glutamate was
markedly increased by 1.5 x lO"ZM sodivm salicylate,
but when suceinate or lactate was used the same
concentration inhibited respiration. The metaw~ and
para-=hydroxybenzolc aclds in similar concentratlions
only showed stimulation when glucose was used ag the
subgtrata.

Kaplen, Kennedy and Davis (1954) found that

salicylate, nebta- and pava-hydroxybenzoate, gentisate

“9‘“
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snd ¥ ~resoreylate all inhibited the oxygen uptake
off et kidney and liveyr homogenates in the presence
of succinate or d-ketoglutarates They also fouand
that, contrary to the claims of Alwall (1939) concernlng
tissue slicen, 6.7 = 1072y salicylate inmhibited
the oxygen upteke of rat kidney homogenates in the
presence of éi%rate.

Brody (1956) has shown that sodium
salieylate will stimulatve the oxygen consumption of
rat brain mitochondriag he also showed that salicylate
has an action similar o 2:d=dinitrophenol, which
gtimulates oxygen consunption by inhibition of
oxidative phospborylation (Loomis & Tipmann, 1948,

]

and Simon, 195%). Sodium salicyla

(=)
o

g aspivin,
methyl salicylate and 233-dihydroxybenzoic acid were
the only compounds examined by Brody (1956) which were
Tound $o depress oxidative phosphorylatlon, but he
did not study the effect of these compounds on
respiratory rate.

Permiall, Kelnitesky and Routh (1L956)
gtudied the effect of salicylic acid, asaligyluric
acid, acetylsalicylic acid and gewtisic acid on the

in vitico respiration of ratv brain homogenates and

10w
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mitochondria at concentrations of 2 x 107/ o

2 x L0™%M. They found that salieylic acid ab
asoncentyrations of 2 x 16"4M b0 2 x 107N decreased
the upbzke of inorgenic phosphate of rab brain

homogenates while the oxygen uptal p*eeeeﬂeﬁ

i

7y

entially unchanged with the net result that the

(]
G
Rl
e

:”"“5

22Q ratios were thus progressively decreased. Similaw
resulits were obbtained with rat brain mitochondria.
Gentisic and salicylurle acids both showed a slight

&

inhibvition of the rabe of oxygen upbalke of rab brain
2

mitochondria at concentrations less than 2 x 10 M.
B lﬁrim@nﬁs with tissue homogenates must
always be dnterpreted with caution, since the resulis
are often detevmined by expervimental conditions. I%
18 noted that Peiss and Field (1948), who are very
expeyienced workevs, failed to show that 2:4~dinitro-
phenol, a powerfuwl mevabolic stimulant to tissue

sliceg, could stimulate the resplraétion of Hissue

homogenatey.

Bernhaim (1940) has shown that sodiuvm
salleylate increased the rate of oxygen consumpitlon of
tuberele bacilll., The addition of 1.0 ngms. sodiuvm

salieylate o the bacteria suspended in 2 ces. /20

=1l



phosphate buffer {(pH6-T) more than doubled the oxygen

upteke; 1.0 mgm. sodium meta~ oY pave-hydroxyhenzoate

had no actlon and sodlum anthranilate had only a

slight one, He suggested that the salicylate was

being oxldised ag a substrate, and that salicylate,

or coumpounds of ginilay configurvation, might be

importent as normal metabolites of tubercle bacilll and

that they mnight pley a part in bacterial metabolism.
Alshough +this interpretvasion of Bernheim's

Jig probably wroung in the light of this review, 1%

did lead to the important discovery of PAS as an
gffective dyrug in the treaitment of tuberculosig; that

however, is another story (Lehmann, 1946).

Hitherto only pzeliminary studles of
compounds chemically related to salicylic aecid have
been reported. Certaln workers have invesitigated
the effeet on the rate of oxygen consumpiion of a few
wono- and dihydroxybensolic acids (Veads, 1954 and
Holl, Tomich and Woollett, 1954) on the whole avnimal
but they used small deses of these drugs and did

no% pursue their studies long enough to give any

ol e



decisive evidence., The present investigation was
undertaken to obtain conpreheasive data on the
ph&fﬁmuﬂlogiﬁﬂl activity of compounds welated o
salicylic acid.

The measuvemens of oxygen consumpltion of
whole andmals ig one of the few pharnacological
properties of salleylic acld which can be very
easily examined in the laboratory, and was therefore
considered appropiiate to usge in the preseut
investligations The rat was chosen as the most
practical experimental enimal, the smallest in which
metabollc rate changes can bhe easily detected over
one hour periods.

The compounds gtudisd can be divided into
threa groupgie

(1) Mono_gnd dihydroxybensolc aclds, These included

the three hydroxybenzoic acidsie~ orthow, maetas,
and para-hydroxybenzoic acid, and the gix dihydroxy-
benzole acldsge 235, 234w, 285=;, 230w, F3d=, and

38 5-dihydroxybenzoic aclds.

98
{2) Bubstituted salievliic aclds, The compounds

included dwn this group were D-aminosalicylic acid,
sallioylamide, salieyiluric acid and the four meithyl
gubgtituted salicylic acidg, 1.2. J-=methyl,; 4-methyl,

<] #2
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{(3) Qrtho~gubstituted benzoic sclds. g-aninobenzoic

acid gnd phthalic acids.

The second part of the present invegtigation
was 0 determlne, and if possible account for, the
relatlive potencies of any compounds found %o

increase metabolic ratc.
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Oxzygon counsumption neasurements were made
using a cloged civceult manometrie method described
by Cemeron (1958). Air was pumped from a gas btlght

reservolr by an elecivrically driven reciprocating
robber bellows respiration pump, through the animal
chamber - a Kilner jar - and woeturned t0 the reservoir
via a soda lime contaiuner. A manoneter was abitached
0 the circult between the reservolyr and the punp
and a second regorvolr and manometer agsembly was sed
up as o thermobarometer. The glass tops of the
Kilner Jars were replaced by metal Lids L£itted witl
rubber zgaskebs and two copper plpes Loy venbilation.
All counnectlions were malde wlth glass Yetubes, rubber
tubing or 3/8 ins. copper tubing. The machines were
kept 1in a room whose temnperasure where posgible was
kept between 18 and 20%,

The calibration constaniss, k, of the two

machines were ifound by messuring the pregsure changes

], e
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produced in the systen on introducing a known volume

of water. k is the goustant relating

-
-y

t-'
=
g
o
f"‘.z
L2
¥

T
and volume changes in the equation x = kh
volume change {(mle.) at NeTePey and h = resulbant
nanoneter changs {(mus. fluid). k was evaluated from
I m-%izé where V = gas volume (mls.) calculated
from Eiyle's Taw, T = voom temperature (YA) and P
= 10,025

The manometers, graduasted iy mMmSe, wefe

Lilled with Brodie-Krebs fluid; density 1.03.

The weighed rat was placed in the Kilnex
Jar, which was then counuected to the apparatus and
alr pumped throuwgh the system for five minutes. 4
preasurwe of 100120 mma. wag then built wp in the
reservvoly and the air clirculated Tor ten minvites
before taking the Lirst manoneber veading. Readings
of the two manometers and the room temperature were
recoxded at fifteen minute lutervals over a one

#‘pv

hour peviod. Irom the Tinal corvvected pressuve
change, the volume of oxygen consumed was caleulated,
The resulbs of oxygen consumplion measurements wers

exprossed in mls./hour at NaT.P,.

-1 6=
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Iin the first experiments, Wistar albino
rats of weight range 230-290 gns. were ugsed. The
aninals weres palred for sex and weight and, in cach
run, one animal veceived the test solution while the
other veceived an identical volume of normal saline.
HBgual numbers of male and female vats were used.

The dyugs were adminigtered by intraperitoneal
PET~

the doses admivigtered were the highest practical

injection as solutions of the sodiuwm salts,

]

W
h=1~]

dogses bolerated by the rats. Table I shows the
compounds used, the source from which they were
obitalned, the concentration of the golubtlion injected

and the dose administered.

Dose-rgoponse experiments. The compounds used

in these experiments were sallicylic acld and the thiree
‘eresotinic aclids let. 3, 4, and 5 methylsalicylic
aclid. Wistar albino rats of 170-250 gms. welght

were useda The anlnals were pasirved for sex and
weights as befove one animal was given the drug while
the other was given the same volume of normal saline.
o each paiy the diflerence in vate of oxygexn
consumption, (AQ0,) expressed in mls./hr. at WeTaPo

was determined .

T



The compounds wewre injecived intraperitoneally
a8 solubtiong of their sodium salts (pH6-Q). Iresh
solutions were made up every fovtnight and were kept
at 4°C in the davk when not in use. TFour doses,
reuging from an arbitrary low dose to bthe maximum dose
generally tolewated by the rats, were administered.

The obsexvatlons were rvandomlsed, in respect
of drug and dose, within o 4 x 4 Graeco-Latin square
and twelve resulds of A0, (6 males, € females) were

obtained for each drug at each dose.
[

The combined action of sallcylate and
ortho=cresotinate was studied on VWistar albino rats
of 200-250 gns. welght. The rats were paired fow
gsex and welght and male and female rates were used
alternately. Six rats (l.¢. three palrs of the
sane sex) were used for each trial, one from each
paly received normal saline while the other received
an latraperitoneal injectvion of salicylate, or the
aguivalent dose of ortho-cresgotinate, or a nixture
of half of both. The difference LH rates of oxygen
consumpﬁien between the txeazed &nd canvﬁai rats of

caech paly was determined.

= 18w



Pime-concentration experiments. Wigtar albino

rats of welghte varying from 150 to 350 gms. wews
injecited with the highest dose of the dyrug used
previously, and killed by decapitation at varying
bimes after the Injection over a sixteen hour period.
The doses used fovr injection were 150 mgms. salicylate
and 100 mgms. of the three cregotinates. The tlnmes
of sampling were 15 minutes, 30 minuntes, 1, 2, 4, b6,
& and 16 houvrs and determinations of the plasma
concentration Lrom elght rats (4 meles, 4 females)
were made for cach drug at each time. The blood was
collected in heparinized tubes and the plasma
separated by cenbtrifiuging. Plasma concentratlions

of salicylate énd the ﬁhre@ cregsoblinates were
determined by the method of Trinder (1954), which was
Tound to be applicable to the wmethyl substituted

salicylic acids as well as to salicylic acid ivself.



*DATOD

00T 7 v02Z V0=t 0Z °*L°E°Q :oﬁuuw PIOY OTCZUSgAROIDAULIR=C:Z
HO
HooD
HO
\ -
008 01 €TZ CTe=2TZ ©,2USTY o PTOY orozusgfrorply-d
]
HOOD
008 Ot TOZ 002-066T €,:%U5T1 :oﬁuuu PTOYV 0TozusqlRoZpiy=u
4
HoOO2 m
)
0zt 0T 6&T 85T B CH ) muuu pToy oTTdoTTes
o
HOOD
sEhE °Im 001/°se 9 Yo
8807  UOTLNTOS *9.T7 *SU0 S0ZN0E BINONILE punoduod
&C *8U0Ch *SEH *RAH
280D PUR posh UCTLNTOS I0 UWOTLBILUSOUWOD
CERUT00 SULLTOW SPOJROS LLoul ULTH CAUSCHLISUXO 4.84Lr OUL UL Wmmﬁ SPUROLESD

°E

CHCLER



0GT P
006 0T
00s 01
002 OT
Q0% 0T
00¢ 9

‘swEE °Tm 0T/ sud
©80d  WOTIRIOG
o *9uU0Y

8

c

gee

()}

1

L9T

062

*PLUOD

Z N
08¢ °Hh % °H
T HoS |
HOOD
MNN omnwﬁ.oﬁu IO@O&
HoO?D
HO
T0Z=56T °R°3°D :omuuu

79T=09T °‘4°%5°0

HOOD

O

HO OH
HKQo2o
66T  ©,2U3TT
HO
HOOD
HO
9TZ=CTZ °*0°5°0 mHUu
RO
HOOD
s
Yo
.m@D 80X008 DANLONZLSG
L IT

*(*p3wos)¥T S1den

PTEOY OTIAOETBS=0UTWE=(

PToYy

PEIY

0T0ZUaqLEoIPAYTD=G¢C

= d

STOZURGAOIPLYTD=73 ¢

otozusqLrozpluip=9¢2

»

0T0ZUDGAXOIPAYTR=G22

2oxpAGTR=y22

.m..w ,L.rQQ.H.ﬂnw@



L4
O
i

00T

05

G0t

*gEgn
es0q

oy

¥

1m Q01/°®

HOTLRT

X
=

05

°* OO0

25T

OvE

Yo

.
3TI

i H

. erpere €Ha
LPT (AR %@

HOO?D

“n

HO

0LT=89T °8°3*0

O

HO
HOO3

ei o ey *ho
N@M” 2 u

&

HO
HoOY

8LT=lCT "4 % “H

O

tHNOD

0
O
4
)
3"
Lte]
|
L]
i
[
-4
L:]
¥

HO
HooYHIHNOD
2
Yo
*SGO ¢+ 95IN0T  8INLONILE
*aden

*{*pauod) I OT148%

PToOV
OTULTA0SDIo=-BIBA °8°%
DTOV OTTLOoTTESTLAULSWm=C

PToOY
OTETL0SaI0=BL0W °“9°T
pTOY otTLoTTesTLygeu~7

PTOV
OTUTLOSSI0=CULIC *S°T
PTOY mwﬂ%0r4mmﬁhﬁ L D=

pTaRTiotTRg

-

PTOV STInTAOTTES

DENSTEOD

DD



‘gprshug pue LIS TEOUD IO JOOGPUSH 2UL WOII DOUTE

°STBD
00T G
00T ot
7e 4

egmdE *TE Q0T/*ems
280  UOTANTOS
IO COUOH

£

4
roopl
.3 -

}g}

£ .:..&m

<

~ |
HOO I

Hood

. - e
T om.w o am .
¥t © gzmmuw

HOOD

=OMHHUumru

HOOD

SOIN0S BINIONILE

°{*pauco) *I BTUBE

*STROTWESTD SWBTTTTL & uiyd

*PEBT=CCAT °*O0 BUTYUSTIURS Jeqyny TBoTmeY) ¢ °DE UaLE
200 oxonm sauTed SUTaTewm oyl

° fxoarvroqwT LxaieTusysy suvemigeded AdBIsULOWSYD = *A°5°D

BTOV OTTeuAud

DIOY OTOZT

GoUTERB=0

DTOY OTTLSTTRSTLYLu-g

punoduod

mg 5&3«‘-



The first experiments were to determine
which of elghteen compounds, related in their chemical
structure to saligylate, could incyease the raite
of oxygen consumption of rats.

004, the difference in rate of oxygen
consumpiion of each palr of treated and control rais,
was determined and the composite hypothesis that the
meaxn, atﬁfew@ﬂee was Zero (H ) wag bested against
the single alternative that it differed from zero
(¥4), using the sequential best proposed by Wald
(L947). Torxrmally, in each case, where the mean b0,
was As and the variance o it was decided whethew

el < 8o (iiee m) ox wnothor || >80 (tee. m,).
In these experimeunts 5*, which determines the critical
AQy, was sssigned the value 1. The maximum
probability of a decision in faveour of either

hypothesis when in fact the other was true was chosen

as 0.05. [/ = (Z Aoa)q/ S__(AO:,)2 wag calculated




after each trials <the tyrlials were continued $ill the
value of 7 fell outwlth the reglon of indecision defined
in the tables of Avwold (195L). The number of trials
reguired maturally varied Lfrom one test 60 another.
Theve El was accepted the sign of the mean [392 was
formally establiched from ity 95% fiducial limits, since
in no lunstance 4id thege limdts include zero.

A higtogram of the rates of oxygen
consumpbtion of the 164 control rats (weight range
250290 gms.) shows a near normal distribution
(Pige 1) The mean vate of oxygen consunpilon was
420.9 mis./br, and the standard deviation was 60.3.

A guality control chari, in which each batch was fouw
conseeuntive control results, couniirmed that the
expeviments were in statistical control (Pig. 2).

The wregults of thesce experimen%s are ‘tabulated

in Table IT. In each case the 95% fiducial limits of

the mean A 0, axe given with the nean.
o 2

fhe main findings (debailed in Tables
XVIT = XXXILII) were a8 Tollowss 100 mgms. 2385w
dihydroxybengoic acid, 100 mgms. phithalic acld and
24 mgms. S-=methyloalicylle acld were without effect on

the vate of oxygen consumplbion; 500 mgmu. meta=- and

g 5.,
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Histograms: distribubtion of rate of oxygen consumpitlon
of ome hundred and sixbty four combrol Wistaw albino
rats.

Abscissas  oxygen consumption (mlu./bz.).

Ordinntes dIrequency.
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Contyrol chart of the rotes of oxygen consumpition of

one hundred and sixty four conitrol Wistasr albino raits.

Bach bateh counsipted of four conneeuitive determinstions.
Absceissas batch number,.

Ordinates oxysgen consumpbion (mls./he.).
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pare~pydroxybenzoilc acld; 2:b=; 334= and 335=
dihydroxybengoic acid, 300 mgns. 234-dihydroxybenzoic
acid, 200 mgus. 2306~dihydroxybengoic scid, 100 mgns.
He—aminogalicylic acid; salicyluric acid and ortho-
amlnobensgole acid and 50 mgms. salicylamide decreased
the rate of oxygen consunmpilong 120 mgns. salicylic
acid, 105 ngms. para=cresotinic acid and 100 mgns.
ortho= and meta-cresotlinic aclid mavkedly increased
the rate of oxygen consumption.

Ouly Tour compounds were fouud H0 increase
the metabolic rete of rats. These compounds
were salieylic acid and the three cresotinic aelds,
%3¢ 4, aund S5-nethylsalicylic acids. Qualitatively these
acids were very similar, the naximum doses toleratved
were of the same ordeyr and the tomle effects obgerved
with higher doses guch ag hyperventilatlion and
convulsions, were the soanc.

The next step was therelfore 0 determine
whether there were any differences in the potencies
of these substances as metabollce gtimulants in the

intact vate.



Table I1.

Iftect of salicylate and related compounds on the

raves of oxysen consumpbtlon of Wigtar albino rats.

1502 is the difference in rates of oxygen consumpiion
between pairved itreated and control rats (mls./hr.).

i, is the hypothesis that the wmean A0, is zero,

El the aliernative. n is the number of trials reguired
Tor termination of the sequential test of Hg againsyg Hl.

Mean A 02

Dose and its 95% Hypothesis

Compound ngns. Fiducial Lilmits (n) accepted
Salicylic Acid 120 4B3.5 3 3446 (10) H,
m-hydroxybenzoic 500 -173.0 + 103.9 (6) Hy
Aecid
p=hydroxybenzoic 500 ~78.1 + 42.1 (8) i,
Acid -
2 ¢ 3= iy Aroxy - 100 «25.5 &+ 55.9 (12) o,
bengzoic Acid
2 3 ddiny droxy - 300 ~B4.4 4+ 44.5 (T) Hy
benzole Acid
235-d1hydroxy- 500 =332.9 + T1.6 (6) Hy
benzoic Acid
2 36=dihydroxye 200 «121.5 + T1.0 (7) H
benzoic Acld 1

contde.

20w



Table IT. (contd.).

Mean A02
Dose and its 95% Hypothesis
Compound ngns. Flducial Timits (n) accepted

38 4=-Aihydroxy~ 500 «102,9 + 67,4 (10) H,
benzolc Acld -
B3 5-dihydroxy= 500 =104,5 + 69,9 (7) Hy
beunzolc Acid

S—aminogalicylic 100 =95.1 + 55.4 (7) My
Acid ' -
Salicyluric Acid 100 ~46.9 = 29.9 (8) i,
Salicylamide 50 =128.6 + 46.8 (6) T
J-methylsalicylic 100 +176.1 + 76.7 (7) H,
Acld -
4-pethylsalicylic 100 +109.9 + 33.6 (6) Hy
Acid

Semethylsalicylie 105 +186.6 + 62.9 (8) Hy
Aecld

G-methylsalicylic 24 +21.6 + 61.7 (20) [V
Aeid

o~aninobenzolc 100 =68.7 & 40.7 (7) ",
Agid 1
Puthalic Acld 100 «13.6 + 48.9 (9) H,

2 (Jom



The welative potencies of the sodium salt
of these cresobinates as metabolice sgtinulanits ware
compared with sodium salicylate. Rats were
injected lmtraperitoneally with four doses of each
drugs these doses wanged from an arbiitrary low dose
wo the highegt dose genewally tolewated by the wab.
The concentrstions of the goluvlons used Tow
injection weve 5 gms./100 mls. for the three
eraegsotinates and 6 gns./100 wls. for salicylate.

Fable IX1 givesn the dogen of pach drug injecied.

T&ble }'I}f .

Dose
Drug HMEBE o
Salicylic Acid 30, 20, 120, 150

m-Crosotinic Acid) 25, 50, 75, 100

p=Cregotinic Acid

Initially, eight determinations (4 males,
4 Femalesg) of 1302 were made for each drug at cach

doge. Preliminery examivation of the wesulits showed

-



an apparently linear relationshilp between [30? and
dose within the dose vange 50-100 mngns. Towr the three
cregotinates and within the doge range 50«150 mgms.

for salicylate (Flg. 3). Pormsl confirmetion of

1 s

thia hypothesis involved further determinations of
AQ; at doses of 62.5 and 87.% mgus. for ortho-, mela-
and parve-cresotinate, and at 60 and 135 wmgno. for
salicylate.
Congideration of all the resulits (Flg. 4)

suggestved that there was indeed a linear relatlionship
between 1302 and dose bebween the doses 62.5 and
100 mgms. of the three cresotinates and 90 and

T

150 mgns. salicylate, therefore further observaitiouns
were made within these dose vaunges.

Twelve determinations of z&Qz'were
Tinally nade for each drug at each of the dosges
given in Table IV and these vesulits were usged
for the formal enalysis. The mean A0, for each
drug at each dose is given in Table V., Tuller
datails of the wvesulits ave presented in Tables

AXKIV = XXXVIT,.




Dose=response cﬁrve:a of galicylate (O}, ortho-
cregotinate (0 ), meta-cresotinate (A----), and para-
cresovinate (+ ) on the raite of oxygen consumption
of Wigtax albino ratg.

Abseissas dose (mgms.).

Ordinete: A0, (mls./hr.).

23

Ai)g = the difference ilu the ralte of oxygen
-
congumption bebtween paired treaved aund control vats.

Tach point is the mesn of eight doterminations of A 02.

+200|—

+150+—

+ 100

+50 |-

25 50 75 100 125 150



Blge L4

Dose-regponse curves of galicylate (O ), ortho-
cresotinate (), meta=cresotinate (A—) and para-
cregsotinate (+ ) on the oxygen consumption of Vistar
albino rats.

Abscissas dose (MENS.).

Ordinates A0, {(mle./ e )

A 03 = the diffevence in the rate of oxymgen conswmpbtion
between paived treated and conitrol ratbs.

iach point is the mean of eight deberminations of AQ?.

+200 |

+150 |

+100 —

}
+50
2 ]
+
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Table I¥.

Dose
Drug MEMS o
Salieylic Acid 90, 120, l?h 150

o-Cresotinic Acid)
u=Cfresotinic Acidg 625, T5, 875, 100
p=Cresotiniec Acld)

Before proceeding to the analyses of
Vsrlaﬁce of these data, howmogcedasticliy was established

by Bartloti's bests 0.50> P >0.10.

1;..:;,
L‘—l l

In cach case, within the dose range finally
gelected, the dose=regponse curves Titted regresgion
equations oi the foxm y; = a, + b x, where y was

A0, (mis./hr.) and x; was the dose (mgme.) (Pig. 5).
This, th@?@&@ "3, Mmade possible a Voomparvative bl@ﬂe“
ratio assay', in which the potexncy raiios wewe obua¢ﬂed
from the vegression coefficlents. Thus, where any two

of the regresslon equations were y, = a, + b x, and

{
Vo = 8y + byugy Py o= b /b, gave P,, the potency
ratio of b, with wxespedt to by

=35=




meble Ve

The mean differences in ralbes of oxygen coungumption

vetween palred trested and control prabs given various

doses of salieylabe and the thiee cresotinates.

DiZievences in rates of oxygen cousunpbilon
(ZSO?) are expressed in mls./ he.

Ortho- MeEt o Paro-
Dose salioylic Cregotinie CGresobtinlce Cresotlnic
(mgmse)  Aeid Acid Acid Aeid
625 +82.2 +19.8 +51L.9
T5.0 +127 4 +70.0 +57.9
87 L] ‘5 ":"134-. ? "}‘gl 07 4‘39 o {f
gOaG "‘1“54"?
100.0 +LTT.8 +97 .8 +114.4

120.0 +62.7

135.0 +92.5
15G.0  +108.2



Figo ﬁ ®

Dose-response eurves of salicylate (O ), ortho-

cregobinate (0O ), meta-cresotinate (O

cresotine

;....

of Wissay
Abseinsas

Qrdinstes

¢ {+ ) on the rate of oxygen consumption

albinoe ratbs.

e e A

dose (mgns.).

A0, {mlsn./br.).
JAY (32 = the diffevence in the »a

. betweon paired treated a

nd control rats.

Hach polut is the wmean of twelve determina

) and para~

+150 -

'+|00 —

+50

50

125

te of oxygen consumplion

tloms of A0,



Variance was divided into that duse To
(1) regression, (ii) deviation from regression,

(1i1) between doses and (iv) residunl.

The vegulrements for a valid slope-ratlo
agsgay are that there must be lineawrlty i.e. the
rograssion of respouse on dose musgt be linear Fow
each drug and that the intervcepts made on the ¥ axis
by the Tour regresalon Llines must be the same, within
ssmpling evror {(Bliss, 1046). The second point in
analogous 0 parallelism iwm pavallel line assays since
1t devives from the very existence of & poteney vratio.
These conditions were met in the analyses of varlance
sunnarised in Tables VI and ViIi. uller details of
the analyses con be found in the “Statistical Methodsl
gectlon. Application of the F~begt o the betweon

intercepts mean sguore, bthe deviation from regresgion

mnean asgquare and the vesidual unesn syuare showed that

Kd »

there was neilther gignificant deviation from linearity
nor difference in intercept

The potency wratlos of the cresotinates
relative to salicylate, snd the 95% confidence limits,

presenbed in PTable VIIL were then calculated as

5
&

degoribed in the "Statigtical lethods" secblon.
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Table VI,

Anglyvses of varisvce of ZXGQ and the regrepgion equablons

A

of 40, on dose for salicylate and the three cresotinates,

xxxxx

ARY

fata

5 i the dlfference in rate of oxygen consumpiion
of palred Treated and countrol rats.

y = 00, (uols JUr Yy = o= dose (MEmSe ).

Saligylie Acld. Dose range 90-150 mgms.
Regression eguavions § = 5L.95x - 32.%0

Sourece of wvariance Sum oFf squares d.g. Mean squares

Between GOReH.

Hue 40 regression  28,T792.45% 3 28,792,453

bDeviation fyrom

regression 0,914.41 2 S 5,45T.21
within dose 192,202,16 4.4 4,3068.23
Tosal 227 ,909.00 47

o~Cresgiinic fcid, Dose vange 62.5 - 100 wgmg.
Regression cquations y = 146.95x « 60.54

-

Source of variance Sum of souanes d.f. Mean squares

Betwaen doseg,

Due 0 rvegression  51,82%.39 i 51,823.30
Deviation Lfrom
e waﬁg :3.@:0 ")?’63.970 ..3{5 2 19648078
Within dose 207 ,559.04 44 4oFLT 25
Potad . 262,6T79.99 A7
gontda

won 3 e,



Table TX. (@Qﬂtdc ) °

B=Cresotinic Acid. Dose range 02.5 - 100 mgns.
Regression equation: ¥ = 127.74x - 96.24,

gounree of variance Sum of squares d.f. Mean squares

Botween doses.

Due to vegression  39,1060.49 1 39,160.49

Deviavion from

regresslion 59945.44 2 2,872.72
Within dose 117,908.08 44 2,0679.73
Tobal 163,014,00 47

p~Cresotinie Acid, Dose vange 62.5 = 100 mgms.
Regresgion cquations y = 109.39x « 63.80

source of varisnce Sum of squares d.f. Mean squares

Between doues.

Due to regression  28,TL7.50 1 28, TLT 50

Devigtion Lrom

regresaion 1,704.44 2 852,22
Within dose 186,888.75 44 4424747
Total 217,310.68 a7

#34¢Oﬂ
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fable VIil.

Slone ratic assavy of salicyviate end the cresosinotess

gensral aonalysls of variance.

fum of
Source of varisnce sguares

Dua t0 linear 148,49%,81
regressions

Deviation from 17,861.85
regressions

Between intereopts  3,072.35

Residual TO4,8%1 .22

d.£e Moan sguares

4 BT o 128,45
8 2,232.73
3 1,224,12
176 4,00&.72



Poable Viil,

?013$ potency vatiog of the three cregobivates

relative to selicylete as metabolic stimulants

in bhe intaet rots

PRty

Poteney 954 onfidence
Drug Ratlo Limits
O=(resotinic Acid 261 2.50 = 272
n=CGresotinic Acid 1.78 1.69 - 1.87

p=0regotlinic Acid 1.89 1.79 = 1.99

-f Qe



allow fox chemical squivalence of the drugs these
potency wratvlog were caleulated in wmolar uwalts.
Siguificant dlfferences in potensy wewve

Tfound, in comparing the three cresotinates with

gsalicylate, as mebtabolic stimulants im the intach
A%t e

In these experiments the rats were of a
lower welght range than in the previous experimenits.

The higtogrem of 252 control wesulits of the

rates of oxygen congumption of rats of this weight
renge (170250 gms.) showed a near normal
distribution (Fig. 6) and the qualidy conitrol chard
in which each bateh was four consscuntive control
vesults showed that the experiment wes in gtatistbical
control (Pig. 7). The mean rate of oxygen consumpbtion
was 389.2 mlgl./br. and the standard deviation was
4845

The distributionsg of the wrates of oxygen
congumpoion for the two series of experiments were
gimilare. In the Lfirst series the weight range was
230=290 gms. and the mean rate of oxygen consumpiion

was 420.9 mls./br. {§.Ds 60.3), while in the douee

i) G




TN =

Uistograms distribution of wate of oxygen consumpiion
of two hundred and £1fty two control Wistar salbino
ot .

Abseissa:  oxygen conswaption (mls./hrv.).

Qrdinate: ITreguenoev.
3, A

- - o ean . - -
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100

80

60

40

20




Contxel chawt of the raten of omygen counsumphion

of two hundred snd LIL%y two contrel Wister sibino

f..w-n

s
A

ratse Fach batoh consisted of Tonr conseoudive

Adeborminaticita

Abmaises:  boleh nunbew
Grdinate: ouygon consumpilion (mlse e, ).

467.3

—rlreh - - e - - = - -t e = w ~ - - -1436.7
A /\ A A 389.2
! y

341.7

450

L |

400

=

350

311,17

3001




regponse experiments the welght range wag 170-250 gms.
and the mean rate of oxygen consumption was

389,2 mla./r. (S.D. 48.5). Although these
figures imply correlatlion beltween body welght and
rate of oxygen cousumption, body weight did now
perceptibly influence the valueg of 1302. fox
example, using the twelve results of 1302 obtained
afver injection of 135 wmgms. salicylate no
corrvelation was found between body welght and 4502.
{(z = 0.02, ® >0.50). This implies that other
factors overghadow and obscure any possible

roelationship between A0, and body weightb.
) 5% 8

One posusible explanation of the greater
potencies of the cwresotinates as metabolic
gtimulants was that they differed from salicylate in
their primary actlion. This possibility was next

investigated,

Y.




The nature of the combiaed agtlon of
galicylate and orxtho-cyvesotinate wan determined as
described by Gaddum (1953). Such experiments might
point $o a differvence in the primary action of the
two drugs, which in tury aight explain the greatew
potencies of the crosotinates, paviticulavly the
ortho=cresotinate.

The effects on the rate of oxygen
congunption ol a gselected dose of salicylate, an
equipotent dose of ortho-cresolinate, and s mixbture
of half of cach dose of the btwo drugs, were compared.
1302, the difference in rates of oxygen congsuapbion
for pairved, treaited and control rvats was determined
Tor 150 mgms. salieylate {(8), 70 ngus. ovxthow-
cresotinate {0) and a wimbure of 75 ngms. salicylate
and 35 mgms. ortho-cresotinate (80). The resulis
were put simultaneously to three sequential btests;
these tests were $o determine whether ox not the
effect on the mean AGQ of the mixbture of 75 mgms.
galigylate and 35 wmgus. ortho-cresobinate was
inguishable from the effect of twice the dose
the two drugs admninistered separately.

The difTerences tested were therefore 410? (8) -

exdl Fm




Aog({}b Aﬂa(s) - DO,{80), aﬂg(o,‘) - A0,(50),

n each case, the hypothesis (Eb} that the mean
Aifference was sero was vested against the single
alternative (§ l) that it differed from zero. F&rmally,
in each casae, it was declded whether HQ.

o H,:/u.

2 . )
and o was its varisnce; the value of & was taken

°y 5o wher*‘f~ was the mean Aifference

a8 DeTe The moximum probebility of accepiting o wrong
declaion was, in cach casg, 0.00,

in these expeviments, controls could have

been omibthted and the direct dlfferences in rabtes of
oxygen consumpiion of rats receiving the three

ot

treatnents congiderad. Foxr this purpose, the rato
would have been used in triplets, which in btsrms of
practical convenience offered no advanibage over working
with A Ggo :

-

The resullts are sunmnarised in Table IV,

Fuller details are presensted in Tables XXXVIIY - XLIXI.
In every case the hypothesis H, was accepted. Thusg,

adninistration of a mixbure of salicylate and orthoe
cresotinate gave a gponse which was indistinguishable

firom an additive effect, and therefore ne differenge
~ ?

o

in the primary actions of the two drugs was established




by this experiment.

The othex possibility considered was that
the relative potencies of the cresotinates might be
dependent on variation in rates of degradation and
excveblons +the present iuvestligation was concluded

with an examination of this problen.

m!.?.gnt




Toble IX.

Combined action of salicylate and ortho~cresotinate.

Results of the gequential tests of the hypothesis
that

t the mesan difference in 150? of rats treated
with 150 mgms. salicylate (8), 70 mgns. orthoe

cresotinate (0) and a mixture of 75 mgms. salicylatb

and 35 mgus. ortho-cresotinate (850) were equal.
Formally where ecach mean difference Was//~ and

ite variaunce 6" the hypothesis i DT &
M| % 0.Ts 3 the probability
of acceptving the wrang hypothesis was 0.05,

was tested agsinst Hy 3

. No. of Wean difference 4 95%
Difference trials Hypothesls fiducial limits of the
teated required acoepied Meax
{8) - (0) 14 ", +1:6438.5
(8) - (80) 14 H, +6.0+41.6
(0) = (80) 14 Hy Yhad 44355

w50=



The possibility that differences in rates
of degradation and excretlon between saliocylabe and
the three cresotbinates might acecount for the
differences in potencices has been »ut forward. It
wag examined by comparing the rates of disappearsnce
of the drugs from the blood after single intraperitoncal
injectlons. Rats were glvenr the previoug maximun
dose of the drugs, and sacvificed alt varying btimes
after the injection. Determinations of the plasma
drug concentration were made on eight animals Fom

f

each drug at each time. The nethod Ffov estimating
salicylate, doscribed by Wwinder (1954), was
applicable to the three cvesotinates. In each case,
Beerts Law was obeyed over the range 100w60gf~g.
per ml. (Fige 8).
The mean plasma concentratlons Tox sach

drug alt each time are given in Table X. IMuller delsille
are presented in Tables XEIV - XIVII, Blume and .
Pivm {1935) have shown that, in rabbits, salicylate-

appears in the blood 24 wminutes afber an
intraperltoneal injection and after wreaching a naxinum
falls graduvally for six hours. Similaxly, in the

present results the time-concentratlon curves showed
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Trivder's method for the estimation of salicylate
in biologlcal fluids: standard graphs fox
salicylate (0 ), ortho=cresotinate (0O ), neta-
cresotinate (A ) and pava-cresobinate (+ )
Abseoisse: concentration of solution Q/Lgms./cc.).

Ordinate: opbtical density.
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Table X.
RN TR N Ty

The mean drug pvlasma goncenivrations in Wistawy albino

rats at the various times alter lnjection of sallcylate

=

and the cxesotinaies.

Plasma concentrations are expresged in m.Bg./L.

Orthow- Meta- Paro=-

Time Selicylic cwesotinic cresotinie evesotinie
(hrse.)  Acid Aeid Acid Acid
25 T+95 6.89 6.41 6,09
<50 8.11 6.TL T.05 Go.2l
1.0 7357 6.6l HeT2 ©.15
2.0 G643 660 5.58 5.07
4.0 5.98 5012 4aTH 5e20
6.0 5419 4.82 4460 437
8.0 4455 4416 Aol 4 4.1.5
16.0 3402 2.T6 2420 2459




in all cepen an apparvently exponential deeline (Fig. 9).
Transformation of the covcentratiouns o a logarithmic
scale counferred linearity to these data (Fig. 10).
After this transformation the curves Litited regression
equations of the fomm ¥;= a; + b;x; wheve ¥; was
the log of the plasma drug concentration expressed
in milli-cquivalents per litre and x; was the tinme
after injection in hours.

The homogeedasticity of the transformed
data was conflrmed by Bartlett's test which gave
0.502>P > 0,103 analyses of variance falled to show
a significant deviation from linear vegression for
any of the drugs (Table XI). Tormal compavisons
of these regregsion lines were then undertaken.

Any lineay regvession is fully defined
in ferms of two pavametvers, elevation and gradient
In the present experiment the elevations were malnly

dependent on the iunitial dose of the drug injected

L1

the gradients, however, were characierigtic of each

bvimg=concentration relationship and any differvences

o
k
=
A
P
D
m

in % i of degradation or exeretion would appear
ag differences in gradient.

An analysis of coveriance which ig

B o
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Time~concentvation curves of salicylate (03, ortho-
cresobinate (O), meta=cresotinate (A ) and para-
exegobtinate (+ ).

Absclssas  time afber injeetion (houwrs).

Ordinate: drug plasma concentration (meBq./Le).

Lach point is the mean of elght determinations.
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The transformed time=concentration curves of
saliceylate (0 ), ortho-cresotinate (O), neta-
cresotinate ( A) and para-cresobinate (+ ).
Abscissas  btime afbter injeetion {(hours).

Ovdinates log drug plasma concentrabtion (Melg./Te).

Tach point s the mean of eight determinations.
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stmariged in Table XII,; confirmed vhat there was no
siguificant differvence between the four wegression
coelfficients. Application of F-tests o the common
line nean square, the regression coefflcient meaun
squrare and the within sample mean gquare, gave P20.50.
Tnis established that the Tour regression lines did
not come from differeunt populations.

There was thus no evidence for any difference

in the rates of degradation or excrebtion.

In the preceding ezperiment, the dose
adninistered was not based on the animel's bhody
weights instead, the disbteibublon of body weights
was randomised. There was, of course, a corvelaltion
between the rat?s body weight and the plasms
congentration attrined at a given time aflter a single
Injection. This wag shown by an analysis of
covarliance, in which covaviance was divided into
Uwilthin® and "hetween" classes. In this anslysis
the LTour classes were the four drugs at the Lirst
time lee. 15 minutes; within each clasg, there was a
significant corrvelation between body weight and plasnma
drug concentration, P <0.001 (Table XIII).

Hew regression equations were calculated

-5 -



The disappea

Zzble XII.

rance Trom the blood of salicvlate and

the eresotinates.

The regwegsions of log plasms

drue concewnt

-

robtions on time after injectiouns

3

Souree oF
Vayriance

Salicylic
Aecid

o-(resotinic
Agid

m=Cregobinie
Acid

p=Cresotinic
Acild

Within

Regresgion
CoefFficient
Common Line

Blevation

Tosal

analysis of covarlance.

Deviation from Regression

5

Regression Sum of Mean
Cogfficiont squares d.f. gquavesg
-0.0268 043342 G2 0.0053%9
~0.0261 0.2674 62 0.00431
-0+ 0294 0.3299 62 0,00532
-0.0253 0.3787 62 0.00611
1.3102 248 0.,00528
0.0151 3 0.00%03
«(0.0269 1,%253% 251 0.00528
0.2764 3 0,092
1.60L7 254 0.00631
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in which the log plasma drug concentration was linearly
rvelated to both body weight and btlme l.e. regreaglon

aquations of the foxm Y - b, X, + byx, wheve ¥

‘ﬁ

was the log of the concentratlion in milli-equivalenis
per litre, x, was the welight in gwrams, and x, was

the time in bours. Por each dioug en analysis of
multiple correlation showed that thewre was a significant
component of variance due to welght. The vesults of

the P-tests gave PC 0.00L (Table XIV).

Inclusion of body welight in the regresgion
equavion therefores alterad the regresslion coefficients
of log concensvration on time slightly, but nod
gignlficantlye. Table XV shows the values of these
regrespion coefficlents; b was the regrsssion coefficient
when weight was not included, b was the value when
weight was included. Por each compound the velue b
was tested against an arbitrary value (b' ) by a
tebest deseribed by WRisher (1954). No siguificant
differences weve found,

This confirmg the successiunl randomisabion of

i

«]

the rat's body weight and Jjustifies the practice of Lixed

doses not based on body weightbe
It 18 concluded that there is no gross
difference in the rabtes of degradation ox excreiion of
the drugs.
-Gl
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Poble XV.

Regreagion coefficicnts of log plaosma drug

coucentration on tinme after injecbtion fox

galleylate and the cregoilnabess t-tests

of the diffevences between these values.

b is value when rat body welght was not included.
’ 2 .3 -
b dis value vwhen welght was included.

’

Drug b [+ t and P

Salicylic Acid 0.0268 00,0266 0Q.11; P> 0.50
o=Cresotinic Acid 0.0261 0.024% 0,98, P>0.10
n=Cresotinic Acid 0.0294 0.0306 0.66, P Y0.50
p=Cresotvinic Acld 00,0253 0.0217 1.82, P 70.05

s B



Digeussion.

24

Before discussing the results of this
investigation in detail,; the e¢xperimental conditions
and theoretical background will be brieily consgidered.

Ia accordance with the practice in this
Laboratory (Camexvon, 1957), the variability o
biological material was accepbed; variatlons in
exerelse, feeding etc. were assumed to be randonly
digtributed, The animals were, however, palred
for sex and weight, and all the animals were chosen
within an arbitrary weight range. The nea® normsl
digtribution of the rates of oxygen consumpbion (Figs.
1 and 6) of the contvol wats and the qaali%y control
charts (Pigs. 2 and T) showed that the experiments
were in statistical control.

The room temperature was, as Tar as possible,

L3 '3 Q = : k3 o B
wmaintained at 18«=207C, because variations in the amblen



a

of +the ralts. In the preliminary experiments, for a

ew days at the height of summer; the room temperature
re§e 5m23 ¢ and the batceh mean oxygen congumpiion
fell below the inner conirol line (Pig. 2).

The sequaential test devised by Wald
(1947) was a wost appropriate method of statistical
inference Low many of the experiments. The theoxry
of this seguenitial "it-tegt" has only been developed
in respeat of two exhauvstive and muiturally exclusive
composite hypothesesy +the sample sizge is, of course,
not Lixed iun advance but ls determined by the ure
the data themselves, in relation to the degree of
digerimination required, and the maximum acceptable
probability of a wrong declsion.
There aye ecertain aldvantages, apert Lrom

geonony of observabtions regquired, in such a test
The parameter & , which determines the critical 1limits
of the test can be freely chosen to it the
rveguiremnents of & particular experviment. Thus, in
the present experiments, & was
taken as 1, so0 that the best would not dlistinguish
between differences in the mean rates of oxygen

congumpsion less than one gtandard deviation of the




mean dlfference. In the combined action experiments,
where greater diserimination was desirable, & was
taken as Q7.

There are two bypes of statistical errorx
paﬁsibie in suceh a vest. We may reject H, when

it 18 in faet true - Type I error, or we mey accept

o2

m

Hy when it iz False - Type I error. The maximum
probabilities of these errors have been designated
L and B . This test, unlike Student's classical
t=t88%, btalkes agcount of both types of steblsticel
BYToOr, SO thet a negative concluglon (Ho) nay be
positively asseried with as much confidence as the
aliernative (Hy). 4 fuvther advantage of Wald's
tegt ds the wide range of cholce of values fox
oo and R, Throughoul thils lnvestigation the value
of 0,05 was chosen for o and £.
Thus, by choosing suitable values of the

parametery of this test, it is posgible H0 set up

ealistic and appropriste btests fox a very wide range

of expevimental situatiouns.

The dose-regponse curves of the three

ciresotinates and salieylate exhibited a lineaxw

-\

relationship between dose and diffexence in wvate of




oxygen counsumption besween palved, treated and conitrol
e (1302), There wasg, btherefore, no nesd
transforn dose 10 a logarithmic scale. The present
dose=pragponse relationship is consistent with the
vesults of Al@ﬁa&d&f and Johnson (1956) on human
subjects and of Reld (1957) on rabblts. This
present assay was therefove a comparative slapemfc 10
agssay and differed from the common parallel line
agsays in thatv the poteney ratios depended mm‘}
the gradients of the 1lines.
The £irst recorded use of a glope=ratio

aseay appears to be that of Bireh and Harris (193%4),
although their discussion did not explicitly recognise
the nature of the analysis. They found that the
duration of cure of bradycardia in vitamnin B

1
deficient rats was directly proporitional to the dose

gg

of vivemin Bl given, and propoged to estimaie the

potency of a vest preparation by adjusting the dose

scale wntil 1ts regponse curve corvesponded to that

of the standard. Since then there have bheen a few

other c¢ageg clited in the literature, concerning work

oun whole animalg, in which the effect metameter hasg shown

1, e

a linesr xelablonship to dose e.g. Levin and Tyundale



(1937) on the quantitative assay of folligle

stimulating substonce; Bergmann and Turner (1939)
studying thg guines plg and chick thywold in the assay
of thyvotyopic hormone; O'Brien and Mowvgareidge (1939)
on the effect of phosphorus on the biologleal
egbination of vitamin D actlvity in raits with wicketsg
Tmmens (1939) on the effect of androgens on the comb
length of capous; and Bates, Rlddle and Miller, (1940)
on the assay of adrepnotropic extracts on two day old
chicks,

In wecent years, ivcreased interest in
microbiological assays, based on linear dose-respoase
relatiouships, has emcouraged the dewvivaition of
analyses of & speeclal case of slope-ratlio assay, where
both test and standard active substance ave the

ame and where linesrity exteads down t0 a common
positive response at zero dose (Wood, 1946). Various
svatistical methods of analysing such dava have
been developed, using the method of meximum likelihood
and £itting the data o multiple regression equations
(Wood and Pinuey, 1946).

The assay of the four metabolic stimulanits
described in the present investigation was novels

because (1) the common intercept on the ¥ axis was



negative, 1i.¢. the dose~regpounse curves must approach
the ¥ axls asymptotically (vide Iig. 4), (ii) it was
a comparaitlive assay, and therefore bevier not treated
in terms of multiple regression.

A procedure derived by Silvey (1958), by
the metvhod of maximuﬁ likelihood, met the present
reguiremeniss. The main feabtures of this analysis
were as followssge if m drugs were given to n
individuals at p doses, drug ¢ being applied at
doses X(; » Xiy3y - X p then the response of the n
individuals who recelved dose x(; of drug L were
denoted by Figo o gja Tijn o The eguation
of the line for drug ¢ was y| = a; + b,x;. Before
¢svimating potency, compliance with the two
fundamentval conditions, linecayr dose-respounse
relations and common intercepts, was first tested
by a generval analysis of variance. In testing for
a common intevecept, since the doses unsed were now
the same for the four drugs, a weighlted varlance wae
uged. It was shown that, in the preseut nssay,
the variablility of the a  's was due simply t0 the
inherent variability of the experimental material and

thus the regression equation of diug ( was of the form



y = & + Bix where £ d1d not depend omn the drug,.
Thig fact was used to calculate for each drug an
estimate of B bebter than by and from these bebiewr
estimates of b the potencies and the 95% counfidence
1imits were caloulated, The theory of shis step

was based on the asg sum@t;@n that the distribution

of response $0 a paviticuler dose of a paviticular drug
was novmal, and that the variance of thilg disteibution
depended neither on dose nor drug. The estimate

of confidence linits was only valid when the standard
deviation of b, was small velative to f¢ (8ilvey,

1958) .

The theoxry of the combined action experimeniss

ig well known and is amply discussed by Gaddum (1953).

The rotes of degradation and excretion were
compared from the time~concentration experimenis.

In evexry case, transformation of the drug plesme
concentration to a logavithmic scale gave a lineaw
velation with time, counsistent with exponemtial
tlme-concentration curves. Theoretically, this
indicated that the type of curve obitalned was similsr %0

that exenplified classically by Newbon's Law of Cooling

=T Qe



Exprossing thio in the fovm of an equabtion

2

4a/4% = = ke 1.0o $he mate of Fall in concoentpe 1vELOR,
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log of the p
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By 3 the lutercepts on the ¥ axls weve depondenty
on the initial dose injecteds.

Brodic, Sobewvmen, Levy, Axelvod, Hollandew
snd Steele {(1949) 4n theliyr studies on the degrodation
of ansipywine In the meagurensnt of total Holdy wasew
and Ring and Hoevey (195%) studying the absorpiion
aund exeretlon of dinlire-ovrtho-cresol heve uged &
ainilar transformotion end Gaddun (1944) has aieted
that, with $he cxeeption of nleohol, wowsd drugs show
Tt in relation bo

3 S 3 S PP Sy
The alfYect of body welg

o



the time~concentration cxperiments merits some
discussion since it is a common practice to adopt

a system of dosage in units of drug per unit body
welghts this assumes, between these factors, an
explicit relationship, the existence of which is not
geld evident, An analysis of covariance established
that the drug plasma concentration of each drug was
dependent on the vat's body weight. Including body
weight in the regresslon analysis, new regression
coefficients due to time were calculated; the
regression coefficients of log conceuntration on tine
were not altered gignificantly by this inclusion. Iin
the present ciroumstances it wonld have been pointless
0 make any allowance, in the dose injected, for body
weight, when randomisation was clearly sufficient io

control this facbhoxr.

Having consldered the experimenial
conditions and theoreitlical background, the reéesulits
of this dnvestigatlon and thely significance can now be
discussed 1n more detall.

The compounds tested in the first expevimentis

72



zald late throe groupe:
(1) Tnewrt. The Arvgs which ot the dose sdministoered
did not alieor the raie of oxygen consumpdtion of rats
wore 2:1%-Aihydvozybenzoic acld, phithalic acld sund
Gemethylesiicyllie selds

Aldhough Bredy (1956) found that 2:5-
Tihydvosybenzole acid was an Inhilbitor of oxidative
phogphorylation of wat pisoehondeis he &id nod
investicate its effect on whe wate of oxyzen upiake.
In Reeping with she prosent wesulbs, Ueade (10954)
.*’%ﬁu that tho spall doge of B0 ngmse 235
dibydrogybenzeic veld failed to lngroage the metabolic
PAtGe

Gewbhylseliceyiie selid was much nove doxie

e

than any of the other conpounds which were weubted bub,
in doses ab whieh 1t was bolerosed, 1t did nov

abber the mebabolic yabce

{2) Drugs vhich deeveasced the rate of oxygen
consumption of rats {(Mmotebolle devroosanis®). Hony
of these goppomnds were tolevated ot high doses.

A% gueh doses nebae gud pare-hydrozybengole acdd,

Zedey ZebBe, 28bwy Hsde ond FiS-dibydvoxybonsolic oeid

deprensed the »obte of oxygen cousumpbion of peto.

«
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Segminogalicylic acid, salicylamide, salicyluric acid
and o—amincbenzoic acid were also netabolic depressants
when given in doses similar to salicylic acid.

Veade (1954) used very much smaller doses
of the hydroxybenzolc acids and Tound that only
the meta subgtituted derivative was a metabolic
depressant. 5HO mgns. salicylate was a metabolic

gtinulant, and the same dose of para-hydroxybenzoate,

]
¥

234, 23Bm, 23b6=, 33d4~ and 335~dihydroxybenzoste were
inactive. In a preliminary wveport Hall, Tomich

and Woollett (1954) stated that meta—- and para-
hydroxybenzole acid, 2:5= and 2:6-~-dihydroxybenzoic
acld and galicylamide had no effect on the rate of
oxygen consumption of rats or mice but they did noi
stabe the doses used.

Gentisic acid l.e. 235-dihydroxybenzoic
acid, and salicyluric acid have been isolated in the
urine as mebabolites of salleylic acid (Xapp and
Cobuxrn, 1942). Thus, in the body, some salieylic acid
is converited from a metabolic stimulant o0 a depressant,
whieh suggests that these two acids, salleyluric and
gentisic, ave true debtoxication products in respects

ol thelr metabolic stimulvnt action.

ﬁ‘?é.l‘!r.:




It was already known that the
antitubsesreulous drug, para-aninosalicylic aecid
le8e d=amlnosalicylic acid, depressed the rate of
oxygen consunption in men (MacGregor and Sommer,
1954) and, for thie reason, the effect of S—amino-
salicylic acid on the metabolic rate was invesiigated.
The H~aminosalicylic acid was also a mnetabolic

depressante.

(3) Drugs which increased the rate of OXygen
consumption of rats ("metabolle stimulants'). The
only compounds which Ancreased the metabolic rate
of rabts were salliceylic acid and the ortho, meta~ and
para-cresotinic aclids.

These acids have many chemical, physical
and pharmacological properties in common. Chemically,
they are all phenolic acide with the hydroxyl group

in the ortho position relative to the carboxyl group.

CQOH COOH

o g O

a

Salicylice o=Cresotinic m~Cresotinic p-Cresobtinic
Aeild Acid Acid Acid

=l 5 en



The above aclds are all volatlle in stean,
soluble in hot watewry alcohol, ether and chloroforn,
(Lange, 1946) avd all give a puwrple colour with
ferric chloride. MNay (1909) found that the cvesotiniec

ion as

ol

acids wremembled salicylic acid in their ac

[T

antifermentatives, as bactericides, as antipyretilics
and asg specifice in acute rheumatisn.

The gualitative similarity of these
acliive acids both chenically and pharmacologically
led natwrally to the question of wrelative polency.
Does the introduction of a methyl group iunto the
benzeh@ molecule alter the potency of salicylate as a
metabolic stimulant? To snswer this question the

1 -

comparative assey of the three cresotvinates against
saligylate was uwnderbaken.

The cregotinates were found to be more
poweriul metabolic stimulants than salicylate when

adninisgtered in single doses intraperitoneally to ratss

™

orbtho-cresotinate was the most powerful with a potency
ratio of 2.61, meta~cresobinate had a value of 1.78,
and para-cregotinate had a velue of 1.89., The fiducial

Limite of the ratios shaved that these differences

onf B



in the potencies of the three cresotinates fela%ive
to salicylate were significant at the 95% level.
The preceding potency ratios were calculated on 8
molar basis. The vaes would be numerically lower,
but equally significent, compuled asg weight for weight,
but this would take no account of the chemical
eguivalence of the drugs.

The introduction of the methyl group into
the benzene ring therefore increased the poteney
of salleylate as a wmetabolic stimulanty +the oxtho
position was the nost effective. This rvaised the
guestion, which will be Tully iuvestigated in due
gourse, 0f the effect of other alkyl or aryl subsitituents
in the ovriho position. It ig of intewrest to nobe,
that prelimivary observetions with 3-phenyl salicylate
suggest that 1t is even more poitent than ortho-
cresotivate. The mean 1102 of six rats who vreceived
single 50 ngn. doses of 3-phenyl sallceylate
lntraperitoneally was +162.1 mls./hr. (Table XLVITI).
This is approximatbely equivalent to the eifect
produced by 95 mgus. ortho-cresotinaie. Higher
doges ol 3-phenyl salicylate killed the aunimals iun

hyperventilation and convulsions - the same toxice

' f=




cffects as sallceylate and the cresotvinates.

There were btwo obvious explanaitions
to account for the higher potency of the cresotinates.
The first of these was that the drugs differed in theiw
primary actiong.

1% could be argued that if the conditiouns
Tor the comparative assay were met then the drugs
probably had a similar action. It was desirable,
however, to put this to an experimental test. A study
of the separate and combined actions of the drugs
failed to egteblish a difference; admiwistration of
a mixture of salicylate and ortho-~cresotinste gave
a response indigtinguishable from an additive effect.
Thus, in the lntact rat bthere was, potency excepted,
pharmacologlically no apprecisble or signiflcant

distinction etweon the two acids.

The other main possiblility was that the
greater potency of the cresotinates was due o highex
drug concentrations in the blood, which might easily
occur as & result of different rates of degradation
and excretion. The analysis of covaviance of the

regressions failed to show any differeunce in the ratve
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of degradation or excretion.

This inference is, in itself of some
interest, since it would have been reagouable 0
suppose that the incorporation of a methyl group
into the bengene ring of wallceylate would have at
least altered the proporilouns of the various detoxication
products, and hexnce the overall yate of degradation
and excretion.

It is concluded that the tissues themselves
must, therefore, be more seusitive to the cresotinaies,
and that. there must be tirue pobtenecy differences at the
tissue level among the four acids. The explanation

of this awsits Lfurther investigation.

Minor changes in the bengene molecule
obviously alter the pharmacologlcal activity. Poinis
of iunterest which arose Trom this investigation were
(1) for metabolic stimulant action, the carboxyl
group must be free or at least not conjugated with

glycine ag ln salicyluric acid nor with ammonis as in

Y e

salicylamide, (11) the ortho=hydroxyl group cannob
be replaced by an amino or cavboxyl group without

destroying the metabolic stilmulating property, and

T Gm




(ii1) the presence in the ving of a methyl group only
destroyed the activity of salicylic acid when i%
ocecupled the O-position l.e. the position ortho 4o
the cavboxyl group. It nay be that the presence of
the methyl group in the G6-pogition is introducling
gome importaunt sveric effects. In the present series,
a necessary condition Tor stimulant action wasy
therefore, the presence of a hydroxyl group in the
ortho position only, relative to the carboxyl groups
the additlon of a second hydroxyl group to any other

position ln the benzene ring eliminated this action.

It is interesting t0 note that several of
the above compounds have beeén used or tried
therapeutically in the treatment of rheumatic Fever.
in 1875, Buss announced his discovery of the therapeutic
ralue of salicylic acld in acute rheumatic Tevew,
and in the following year Buss (1876) published a
further paper on the action of the closely related
cresotinic acids showing that they exercised sinilar
curative effects in this disease. Koranyi (1877)

Gatte (1879) (quoted by Denme, 1890) confirmed the

80~



antipyretic properties of the cresotinic acids and
sugeested their use in medical practice for feverish
conditions. iIn 1890, Demme prepared pure samples oFf
ortho-~; meta and parameresétiﬂio acids for
physiological and therapeutic uge and found sodium
pare-~cresotinate t0¢ be haxmless but therapsutbically
effective in the treatment of febrile diseases, IHe

E 3

stated thav

mota=cresotinate was legs efifcctive, aud
ortho=cresotinate, although acting quicker in smallew
doses, was unsuitable because it caused "paralysis

£ the heart musclesh, |

May (1909) has shown that the toxic effectes

off salilcylate and the three cresotinatesaare gimilar,
Comparable doges of the four drugs produced d&oth
due to convulsions and hyperventilation, Stockman (1912)
unging the sodium salis Qf the three cregotinic aoids
in the tyreatment of rheumatic fever concluded thatg
for practlcal purposes, they were inferior 0 sodium

Licylate. He felt that, therapeutically sodium
mneta=cresotinate had the same acilon and much the
same value asgs sodium salieylate; the parva- compound

was distinetly less active and the ortho~compound,

although very active, had an undesirable "glowing




and depressing influence? on the heart.

he woxrk of Stockman and others has not been
followed up, aud apart from the introduction (Dobunew,
1930 aund Reischel, 1930) of Amatin, l.e¢. acetyl
neta=cresotinic acid, as a new axtipyretic and antil-
neuralgesic, alleged to cause "no irxritation of the
sbomach and no marked perspiration® the cresotiunic
acids have remained almost unknown as therapeutiec
agenitsa.

The isomers of salicylic acid - meta- and
para=hydroxybenzoic scid ave ineffective in the
treatment of rheumatic fever (Stockman 1920),
and although salicylamlide (Liter, Moreno and Doniln, 1951)
sodium gentisate, (Meyer and Ragan, 1948), sodium
Y ~resoreylate (Reidg Watson, Cochran and Sproull,
1951) and 233-dihydroxybenzoic acid (lfichotte and
Daviaux, 1952) have all been reporised as effective
in the treatment of acute rheumatismy, none has yei
replaced the old egtablished drugs - agpivian and
sodium salloylate. The present results show that
many ot these antivheumatic drugs fall to increase
the netabolic xvate of rats. Many of them ave, in
fact, depressanits. In the ypast, several workers

(Cochran, 1952, Hall, Tomich and Woollett, 1954, Reid,




1957, Adams and (obb, 1958) have discussed the
possible nmode of agtion of salicylate in rheumatilc
Cever and welated it to its metabolic stimulsting
property without producing any counclusive evidence.
L% is clear, however, from the present results, thaib

o

bility to increase metabolic rate ig not essential,

2

although, within this sewvles, it may be sufficient
for antivheunatic activity.

Salicylic aclid and Z2:d--dinitrophenol ave
well known wetabolic stimulantss elight changes in the
selicylate molecule can eliminate this effect.
Similarily, Cameron (19%8), in her study of the
nitrophenols, found that 234--dinitrophenol and its
methyl devivative, dinitro-ortho-cresol, were the
only compounds which increased the oxygen consumpition
of vats.

Yo gencralisations have yet been made fox
the phenolic acids but it appears that they ave as
gpecific as the niitrophenols, since only ortho-
hydroxybensoic acid and the 3, 4, and 5 methyl

substituted derivatives had metabolic stimulating

o
{‘j"\

propertles.
The immediate importance of the present

investigation is that 1t forms a Toundation foxr furtherw

BB




studies by physical chemists and pharmacologistsg.
What physical propertles of galicylate and the
cresotinates account for the present potency ratios
of these drugs as metabolic stimulants in the inbact
rat? This fundamental gquestion is posed raither than

answered by the present results.
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Appendix.




Statistical Methods,

Comparative dilution assay of four metabolic stimulants.

{(silvey, 1958).
(L) AnQ1ysis of variance.

Source of variation Sum of squares Qoo

Between lntercepts ngp _S% L ased
DNeviation of mean o
regponse from linear n 8y mp=2)
regiresgion ‘

. 2
Residual S mp {n=1)

m = Wumber of drugs.
P = Number ol dosen Tox each drug.

n = Jumber of individusls receiving dose x(j of drug Lo

Eiéyuk jV Z:fyyk ~l‘§:17v

LJ!(

/3J ig the mean respouse bo dose x‘-j of drug L.

f3Hes




2 e o & o &
SB = SBJ 4 uDg semmmme Spn

;ﬂi}.* b, — be (2~ b, )

b Z (.J d‘J‘ ’:I‘i..ﬂi..
¢ J
2 2
z X P
J

w¢ = mean dose of drug C.
Y. = overall mean response to drug L .

2
aparlaon of = ¥ )
A comparlaon of Fp=TY n S"f) with npm 37 by
neang of an I=tegt decgldes whether the regyesglons

-]

2

of vresponse on dose are linear.
2 9 2

SI = W,Q, + W8y -- = W e —Wa

2
Si is a welghited sum of sguares Tor the a; 's.

7
g = [ = b

Z""u

W = Wit Wy =mmem e Wy
o = dfwa +u,0, -—- woam
W
1 ,@2 o4 1 2
A comparison of == == npSy wi th W) 8 decides

whether the inbtercepis are all the same.
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(2) Bstimation of potency ratio.

The regression of drug ¢ is of the form y( = & + Bixg

where o docs not depend on C . Using this fact we

obtain an estimate of B¢ better than by

{

b = Z"w{;‘- — Pox
¢ v a
Zx‘.
3 Q

. 4
Eatimate of the variance of b,

is
[ . 2
AR
. = O | x
AL = 2 + P "'1
n 3
2. W Z"ij
v J
L. -
7/ /
and the covarisnce of b, and bk
IAY 2 .
Ay = 9 Xy, X4 P
F) k]
h ZXQ‘_ZX_‘U: W
J J
2
&

1lg the residual mean sguare in the analysis

of variance above. -

'
bé
Potency ratio P =
%

(3) 95% counfidence limits ( 91, 92)




o (b, - ukke“‘)- 26 (Bb oo € ) (8% Uat*"):-o
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L] * " EY gy w 2., e G
Sauation. 0 is the 99 value of o t-distribution

with wpl{n-1) degreen of Froedon.
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Index to Tableg.

Tables RVI - XEXIII give the wresulibs of the experiments
b0 determine the effect of eighteen substituted
bengoates on the rate of oxygen consumption of Wistar

L]

albino rats,.

Tables XXXIV - XXXVII give the results of the dose-
regponse experinments Tor salicylic acid, orthow=, melaw

and para-cvesctinic acid.

Tables XXXVIIT -~ XLIIT give the results of the combined

wetlon experiments of salleylic scid and ovtho-cresotinic

4]

1
de

fie

agc

Tables XLIV - XLVIT give the results of the tine

il

concentration experimenis for salicylic acld, orthow-,

meva~ and para-cregotinic aecld.
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Table XVI.

Tac effect of 120 mems. salilcylic acid on the oxyeen

consumption of Wistar albino rats.

02 congsunption
P P ] A 0

mlg./nx,  DELe A0
Welght Control Treaited mis,/hr.
Nos Date Sex  gms. (2) (1) (1)-(2)
1 29.11.56. T 242 H37.0 614.8 +77.8
2 30,11.56., M 290 420.4  454.4 +34..0
3 Bel2eH6. H 256 3572 286 44 +28 .2
4 3.12.506. U 284 3E2e9 498.2 +165.3
5 4.12.56. M 2069 354.8  420.4 +65.0
6 4.12.,56, B 240 AGL.T  444.7 =17.0
7T  5.12.56. M 290 393.7 4T1L.4 +T7T
8 06.12.56., M 268 45061  4%506.8 ) +26.7
9 T.l2.56. ¥ 250 A35.,0  493.3 +56.3
10 Tel2.56, T 2645 466,06 483,06 +17.0

Average 418.9  472.4 +53.5:34.6

-

i, accepted (Z = 5.61).
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Table XVII,

The effect of 500 mem, m. hvdroxybenzolic acid on

THhe oxveen cousumptlon of Wistar alblno »ats.

02 congunpLion

Welght Coutrol Treated mls./ur.

Ho.  Date Sex gmnse (2) (1) (1)=(2)
1 11.12.56., M 270 418.,0 308.6 ~109.4
2 12.,12.56. M 256 425.3 2527 =172.6
3 13.12.56. M 255 420.4 508.6 -111.8
4 14—:12.56; 1;‘ 275 41800 260.0 ‘-"1563.0
5 1401&2156@ 1? 2§6 61702 284‘03 ""3’5209

6 17.12.56, ¥ 270 A4T1 294.0 <~153.1

Average 457.7  284.T “173.0+103.9

ﬁl accepted (2 = 5.05).



Toble XVIIii.

The Effect of 500 megns. ve. hydroxybenzolc acld on

the oxyeen congumpilon of

Wistay albino

LAGS e

No,

1

000 PO

G =3 & &

Date Sex  gms.
2.2.5F« M 238
Be2eH5Ta M 260
Ba2eHTe M 264

GeReBTe M 258
Te2:5Te F 230
Ta2ebT0 P 233
Ee2e5T, ; 262
8.2.57. T 260

Avaragé

Oq gonsumption
Se/Ni,

Diff.ilﬁa

Welght ﬁancnel Peeated mle./ v,

(2)
342.6
478.7
410.7
405.8

nNo
LLe
Lo
.

Wi

°
o

vl

Su S
N
e
W2

31
g
&a
[ ]
W

(1) (1)-(2)
327542 -19.4

564.5  =114.2
315.9 ~04 o8
33045 =753
255,2 -4143
279.5  =162.8
525 .6 ~17.0
459.3 ~99.6
3%L.T -78.1442.1




Table XiX,

The effect of 100 mgms. 233=dihvdrozybenzoic acid

on the oxyvgen consumpilon of Wistar albino rats.

02 congumptlon

wlg./np,  DEE. A0,

Welght Control Treated mls,/hr.

No., Date Sex  SmSe (2) (1) (1)-(2)
1 10.9.5T. ¥ 253 498.2  495.7 -2 a5
2 104957, B 246 431..0 612,0 +181.0
3 10.9.57. T 243  330.5 267.3  ~63.2
4 10.5.57. B 256 4704 288B.2 «191.2
5 1L.9.57. M 242 42044 3TL.58 =48.6
6 11.9.57, M 260 448.8  385.1 ~63.7
T 11.9.57. M 240 4TL.8  397.86 =740

8 11.9.57. M 232 376.7 430.1 +53 4
9 12.9.57. ¥ 232 302.7 336.0 ~56.1
10 12.9.57. M 230 38L.5  3T76.7 4.8
11 12,9.57. M 248 4471 405.8 =43 03

12 12.9.57. M 260 482.0 487 .1 +5..1
Average 430.0 404,55 ~25.5455.9

H, accepled (2 = 1.01).
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The effoect of

Poble ¥X.

5300 mems. 23d-dihyvdroxvbenzoic acid

on bh@ OXYSen

consumpltion of

Wistar albing rotg.

Ho.

v

WS\l

~ &

Datse Sex

24.12.56. T
24412.564 T
27,12,56.,
27.12.56. M
28.12.56. T
28,12.56. I
4.3.5T. M

Average

By accepied (2 =

32 eoﬁqmm@ﬁisn
80/0% DifF. A0
Weight Comb v@l treated mls./hr.
g » (2) (1) (2)~(2)
260 4T3 .4 5548 ~116,%
258  413.1 520,58  «92.3
26T  459.3  43T.4  =21.9
264 4953 588.8 «=104.5
2473, 464..2 9015 ~1062.9
252 4‘7807 432«-5 “4602
242 41545 369.4 =461
45646  3T2.2 ~B4.4144.

42).




Table XXT.

The offect of 500 msms. 23b-dikydromyhenzole aeld

on the oxyvegen cousumpilon of Wigbar olbino wabts.

(}2 consumption
Nife. A0

mls,./hr,. 2
Welight Control Treated mls./hw.
No, Date  Sem gms, (&) 1) ()-(2)

]

L%

l 9.105?0 ﬂ 2@5 4?1'4 10201 “3690
-42 L]

10.1.57. M 280 539.5  114.2 3

5

i

3 14.1.57. B 863 476.3  150.7  ~325.6
4 15.1.57. M 262 507.9 16044 «=347.5
5 1641457, B 235  398.5 150.7  -247.8
6 16.1.57. T 260  452.0 170,31 «281.9

Average 4T4.3 141.4 =332.9+71.6

ﬁl accepbed (Z2 = 5.8%).
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fhe elffect of 200 mems, 2:106~dihvdroxybenszole aeid

Table XXIL,

on _the oxyeen cousumpiion of Wigtar albino raitg.

Wo.

p

T

O? consummption

nlg./hw, DLET A Oy
Welght Control Treated mls. hr,
Data Sex gomnse. {2) (1) {(L)={2)
1245457, M 2061 A05.7 545.1 =150.6
133457 M 243 364.5  540.2 ~244%
130557 M 260 BLlT«6  257.6  «=260.0
14557 B 252 42543 3T6.T =48 a6
14.3.5%. F 234 4423 332,99 =109.4
15e3.57. ® 234 3TL.8  255.,2 ~116.6
1503057, T 240 452.0  311.0  =143.0
Average 43844 B1L6.9 =12L.5+T1.0

Hy agcepted (2 = 5.22),




Pahle XNITT

e

The affect of 500 mgmg. T3d-did hvéwnzyb@nzeie acid

on the oxyegen consumpvion of Wistar alblno

3

W

N

R

190

09 consunption

H, accepied (Z2 = 5.70)

T

i wle. /e, “?'C‘AO

Welght Control Treated mls,/hg.

Date Sex gns. (2) {1 {(1)=(2)
L18.3.57. T 263 522.5 32048 ~19L.Y
21.1.57. T 24F  398.5  522.5  +124,0
22.1.57.- W 253  449.6 308.6 =241.0
23.1.57. B 240 451 .4 360.8  =8L.6
23,157« M 243 430.m 34240 =87 «5
24,1457, 238  410.7 201.6 ~130.1
24,1457, M 268  469.2  451.4  =17.8
95.1.57. T 248  545.7 369.8  ~175.9
25.1.57. M 236  396.1  258.1  -158.0
2.2.5T. M 260  47%.9 303.8 -170.%
Averoge 454.8  351L.9 ~102.9+67.4




Toble XXIV,

The effect of 500 mgms. F3S-aibydrozybenzoie acid

on the oxygen consamptiem of Wistar albino raitd.

Qg consumption

wle. /o, DA A0,

ight Gontrol Treated mls,/ v,

No. Date Sex gmag {2) (1) {(L)={2)

1 18.2.5%. M 244 546,8 H540 62 =200 ,6

2 18.2,57, L 265 A835.6 A13.1 ~T0H

3 19.2.57. T 270 44743 349,9 =97 .2

4 21.2,57. T 248 40L,0 34,6  -58.4

5 21La2a57a M 2473 493,73 340,.2 =153,
G

2242457 o278 418,00  40L,0 «1F o0
6

¢ -
gayﬁi 5?3

Foct
£
S
5

A76.%  347.5  -l28,
Average 466.6  362,1 =104,5369.9

ﬂl accepted (2 = 5.3139
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Table XXV,

The effegt of 100 momg, S-aminosalicylic acid on the

oxygen congumpiion of Wistar albino rats.

Q2 consunption

mls; ./}3:1;8 Di:’.?fo A 02
Jelght Contyol Treated mis./hr.
¥o. Date Sex  gmS. (2) (1) (1)=-(2)

1 34de5T Mo 254 422.8  401.0 w2l o8

2  DJdJhT. T 230 366,90 298.9 ~68.,0
3 3.4.57T. M 270 A28.4  20T7.T =160.7
4 304.5F. B 235 569.8  280.5 -89e3
D 1.5.5%. M 232 46L.T  352.4  =109.3
6 1.5.57. ®B 2%0 921,35  285.6 =357
T 2.5.5%« M 255 425.9 244.8 ~181.1

9905 3940$ 59501 55-4

s
<
o
L2
oL
73
o
W

Hy accepied (7 = 5.22),

w200




Pable XXVL,

Ineg ef¥ect of 100 mems, galicyluric acld on the oxygexn

consumpelion of Wigiar alblino rats.

02 gonsumpitlon

Wl ./, 2

Wedght Control Treated ml&./%W.

Ho. Date Sex gms. (2) (1) (L)=(2)
1 444.5T. M 254 427.7  432.8 +4..8
2 A deBTe B 272 418.0 9h2.4 ~05 .6
5 5.4.5F. M 252  357.0  321.3 ~35 .7
4 5.4.5T. B 257 54443 275.4 68,9
5. 3044457, M 240  386.4  357.2 ~29.2
6  1.5.57. T 253  374.2  325.6 ~48.6
7 Labeb7e M 260 4794 B30T 2 -112.2
3 Leb5.57. i# 240 3213 3009 =204
Average 388.6  341.T7 ~406.9429.9

Hl acoapted (5 = 5.%2).

AT




Poble XXVIT.

The effect of 50 mome. sallcylamide

on the oxysen

ino ©ais.

gongumption of Wistar alb

02 consunpsion
/3:'13? o 2

Mise

Difle AO

Welght Control Treated mls./hr.

"Moe. Datve Sex guse {(2)
3 326457 M 24.2 3555

2 1.6.57. M 260 3545
3 17.7.57. T 244 449.6
4 AT.T.57. M 282 494.7
5 18.7.57. T 245  388,8
6 18.7.57, M 285  435.5

Average | 409.4
H. aceepted (2 = 5.43).

S

i

=102~

(1) (1)-(2)

296.5 =38.8
196.,4  <158.1
508.6  ~141,0
3T2+4  ~122.4
240,6  =148.2
270.3  =1065.2

280 ) 8 ”‘128 ) 62;46 ] 8




Table XXVIIT,

The efieet of 100 moms, Z-methyl sallcoylic acld on

the Qxveen congumpbtion of Wigtar 21bino rats.

Hoo.
1

Po

RSN

-3 & A

Date Sex
213457, 7
214357 ¥
21.3.57. M
B2e357 F
2234570 FU
22e5.57« M
22:%565Te g

Average

ﬁl accoepted (7 = 5.89).

ST
246
236
245
236
250
278
256

02 congunpitlon

WL e /D Diff. O 02
Welght Contwrol Treated mls./hr,
{2) (1) (1)-(2)
390.2 48T 1 +96.9
403544 565.0 +161.6
2576 558.5 +300.9
418,.2 52062 +102.0
405 .8 661.0 +255.8
497.3  599.3 +102.0
308.5 6l2.4 +213.9
595.9  5T2.0 +176.1+76.7

(-




The effect of 100 moms, 4-methyl salicyilec acld on

the oxygen consumpbtlon of Wistar albino yats.

()22 consunpiion

nls./hr, Dlff. 40,

Weight Control Treated mls,./hr.

Ho. Date  Sex gns. {2) (1) (1)=(2)
1 18.7.5%. M 268 966.9 4885 +121.4
2 18.T«57s i 285 5329.0 456.5 +127 5
5 19.7.57. I 240 41%,1 5322 +11G.1
4 19.7.57. "M 252 380.0 515.1 41351
5 20757, 232 403.4  439.8 +36 44
6 29.7457a B 236 418.2 H38.1 +311G.9

Average 85,1 495.0 +109.923%.6

i, accepbed (Z = 5.49), .
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Table XXX,

The elfect of 105 mems. S-methyl salicylic acid on

the oxygen consumpilon of Wigtar albino xats,.

OE consunption
Difie DO

wlse/hve 2

Weight Control Treated wmls./hr.

Fo. Date Sex gus,. (2) {1) (1)-(2)
i ! GeHaliTo M 250 3694 58%.2 +215.8
2 23495457 B 238 3135 459.3 +145.8
G 0eb5ebBToe M 246 218.8 63264 +313.6
4 23e¢5e57s I 230 441.2 589.1 +147 <9
5 645:57 Mo 230 44T .1  524.9 +77.8
6 24.5.57. B 250 318.3  532.2 +21%.9
T 2445:57 M 285 545.F 0783 526
8 24,5 .97« B 238 311l.1 558.5 +24T o 4

Wl
¥4
L%
[ ]

el

Average 569.8 +186.61+62.9

ﬁl accepied {Z = 5.25).
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Table XXIT,

e effect of 24 moms. G-methyl sealicylic acld on

the oxvgen cousumption of Wigtar albino ralbs,.

GE consunpbion

Wle e/ 2

Welght Control Treated mls./hw,

No. Date Sex gus. {2) (3) {(1L)=(2)
1 50.7.57. § 232  377.4  564.7 ~12.7
2 30.7.57. T 250  444.7  376.7  <68.0
3 0.9.57. T 275  461.6  405.5 ~56.1
4 9.9.57. F 250  393.7 609,09  4216,2
5 1%,9.57. 1M 230  559.6  390.2 +30.6
6 13.9.57. M 255  395.7 48L.L | +87.4
T 16.9.57. M 268  486.0 544.3 458,73
8 16.9.57. M 235  494.7  510.0 ¥15.3
9 18.9.57. F 246  397.8  410.6 +12.8
10 18.9.57. T 256  617.2 549.2  =68.0
Average 44.8.6 46402 +21.0+61.7

H, accepied (Z = 0.65),

=106



Table XAXTT.

Ihe effect of 100 moms. o-—suinobenzolc acld om the

oxvesn consunmption of Wistar albino rais.

02 congumption

mla./Mr. 2
Welght Contyrol Treated mls./hr.
Ho. Date Sex pgns. (2) (1) (1)-(2)
1 28.5.57. M 265  345.1  252.7  —02.4
2 28.5.57. T 232  366.,9 332,09  ~34,0
3 31.5.57. M 283  350.6 205.8  -63.8
4 31.5.57. M 286  380.0 3341 =45.9
5 F1.5.57. B 230 379,31  323.2  =55.9
6 %1.5.57. M 265  437.4 281.9 ~155.5
T Le6.57. M 247 785.1  351.9 =35.2
Average 379.0 31043 =68.T+40.7

#y accepied (7 = 5.12),

=107~



Table XXXITT,

The effect of 100 mems. Phthalic Acid on the oxygen

gonsunption of Wigter albine »ats.

0? consumpLion

Weight Ganggéﬁ'éggéte@ zigf}QZ?z
No. Dabe. Sex gmg. (2) (1) (L)=(2)
I 13.9.57. ® 25% 517.7  408.0 -109.7
2 1%.9.57 ) 232 461 .7 469.0 +8¢3
3 19.9.57. M 240 4763 435.0  =4l.3
4 19.9.57. M 232 8570 $574.9 +1T7.9
5 20.9.57, B 250 4739 435.0 =589
6 20.9.57. T 245 A28.4 382.5 =4.549
T 25.9.67. M 240 469.2  436,.1 =53el
8 2%.9.57. m 270 48T.0  609.9 +122.9
9 26.9.57. ¥ 232 40544 402.9 ~ o5
Average 45249 439,53 =13.6448.9

i, accepied (z = 0.44).

-1.08-




Table

Trand

(XKIV .

Rimet

Oxyveen consuuptlion of rats aftexr injection of

galiecylic scld,

GP COnSumMmpPELon

A

mls,/ .
Dose Wt Control fTxreated
Date ngms. gins. Sex  {2) (1)

110457, 30 225 F  428.4 451 44
15,10.57, 30 210 M 444 36588
18.,10.57. 30 225 Iy AT2.5 395.3
501157 30 210 B 284.3 40%.4
TelleHT7+ 30 210 V] 3621 307 2
12.12.57- 350 207 ke 422.8 598.5
1%.12:57. 30 210 M 402.9  397.8
CA8.12.57. 30 205 it 408.2 30135
" 20.12.57. 60 202 B 5002 BELeB
9.1.658, 60 220 M 415.0 345.1
13,1.58., 60 212 B 43641 385.1
16.1.58, 60 252 M 415 .5 3604

20.1.58., 60 202 i) 36477 5385.1 -
21l.1.58. 60 225 F  408.2  208.2
22.1.58. 60 200 M  354.1 - 32L.3
13.2.58. 60 175 B 359.6 $836.4
2.10.57. 90 258 M 42T 9 418.0
C7.16.57. 80 229 M 413.0  433.5
10.10.57. 90 208 B 34062 454 4 4.
14.10.57T. 90 205 B 523.9 3749
Selleb57. 90 205 by 452 ,0 45461
27 elleb7e« 90 205 M 252 .4 A0Z .4
28,11.57. 90 244 B B0 5 44643
2a12.57. 90 2073 M 2647 43345
17.2.58. 90 180 B 57449 482.0
1 28.2.58. 90 230 i 283%.9 40544
1L deBeH8. GO 240 M 44142 431 .0
i2 Ted.584 60 230 I 447.1 5499

contd.
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Table XIXiVv., (contd.)

Salicylic Acid.

09 congumpslon

mls./fr. DLLE00,

Nose Whe Conbrol TPreated mls./hr,

Ho. Date agme. gns. Sex  {(2) (1) (L)=(2)
1 50.9.57. 120 238 1§ 454..4 AT T +244%
4 8.10.57. 120 235 B BTl el 388..8 214 .6
) Q.,10.57, 120 208 i) 4029 A28 .4 +2%e5H
4 1T.10.57. 120 225 ® 2825 44848 +66 .3
5 GelleB7. 120 210 i 422.8 309641 w20aT
6 14.1L.57- 120 208 M  308.6 500.6  +192,0
7 26.11.57. 120 215 M 329.0 415.7 +86.7
8 11l.12.5T. 120 210 M 34944 357 .0 +T b
9 19.2.58., 120 205 B 34944 385.1 +355.7
10 20,2.58. 120 230 M A3T 4 4860 +48 .6
1l 55458, 120 190 B 5281 486 .0 +157.9
12 6050563 l2() :!,?5 IM :‘36201 48200 '{’11999
1 19.12.57., 135 224 iy BA42 46 5050 +160.4
2 L0258, 1%5 215 I 3927 4837 .1 +834 0 4
3 :.lwfl'.lef}s‘ :1.‘55 24-4 M: 4-2004 476 .',;3 '3"5{509
4 15.1.58. 135 204 M 3570 502..4 145 4
5 17:1L.58. 135 20% M 43041 486.0 +55.9
6 10:2.58, 135 204 B 339.2 499.8 +160.6
T 1le2.58, 1%5 200 » 2572 BadH +165.3
8 12.2.58. 135% 195 B 354 5 3647 +10.2
9 18.2.58. 135 235 M 3012 AL%. 1 +2Ll.9
10 20.2458, 135 200 M 3366 3468 +10 e 2
14 25258 135 230 B 286 4 L4447 +58e3
1?. 2702958« 1:’55 205 I" 32103 50204 “3“1531 al
4¢10.57. 150 225 F 560.8 43561 +6Ge3
1L.10.57, 150 220 B 5645 55605 +192 .0
211057, 150 230 I 40802 43525 +24 o3

411.5%« 150 205 M 323.9 4718 +147.9
11e11.57. 150 205% M 539,2 4947  +155.5

' 29 9110573 1230 EQE} 'ﬁ’l 32302 !}?3.§ “5’3.50 .‘?
161257, 150 220 M 401.0 4690 +6840
1?01205p o 150 240 :g‘ 4325 L 5 41802 '-‘315 e 3

9 142 .58, 150 225 M %81.5 583.2 +201..7
10 21.2.58. 150 205 ® 349.9 478,77  +128.8
11 24,2,58, 150 21% M  387.6 5177 +150.1
12 565.58. L50 210 B 420.8 435140 +10.2,

D=3 NS

!

il



Summery of Table XTXIV,

Salieylic Acid,.
A TR R TN ST

Dose Mean ODQ

MG o mls./hr.g
30 «32e5
GO 25,6
90 +3447

120 +62 7

135 +92.5

150 +105.2

will=-



Oxygen congumphion of zats alter injection ol

Poble XXXV,

OGN -

Noo.

ol

W NI OMADARIG R D=3 R DT W N 6

10
A
12

Date

4-:}.0 . E’"‘? .
L1057,
211057

o1l ebH%e
1l?l195?§
2901157,
16532, 57

17§129§?\

1.10.57
15,1057,
181057

Hedll o557

7-1195?l
12:12.5%.
13,1287
18,1257

19:12.57
1041e58,
14858,
1541458,
17¢1.58.
10.2.58.,
11.2.58.
1242458,
1942458,
262,58,

5e5058,
63058

cresotinic acid,

(e

Dose
IR o

25
25
25
25
25
25
25
25

50
50
50
50
50
50
50
50

625
625
625
62.5
625
62,5
6245
6245
G625
6265
62.5
625

Who
EHds SEex
243 ¥
210 B

215 K
215 i
204 I
215 M
258 M
218 R
240 - §
205 i
2%0 P
208 i

201, it
250 W

205 I3
215 M
24Q r
292 M
230 M
204 i
2093 M
200 B
200 i
190 ¥
245 i
225 M
1845 hig

195 A

contde.

wllle

0? congumptlon

mls. /.

Contyrol

(2)

(1)

B20.8
8082:9
4157
349.9
46646
4004
397.8
30865

449.6
4488
425473
415,
42248
R46 8
AT 4

59,0

48445
405 64
441.2
486,.0
408,0
455,0
469 .2
HE8 .8
473569
474673
42048
439.8

)
Treated g

DiTLAD

0
“5807
“5305

=24 2
+20 ¢ 4

e
-2 o
170
-58.7
“:‘68‘ ] O

LR g N

5
9 L
8
4

-
. S 2 =® O




Table XXXV, (contd.)

o=Croaotinic Aclide.

Og consumpLion

nls./hv. R

Dose Wi Contwel Treated mls./hr.

No. Date mgns. gns. Sex  (2) (1) (L)=(2)
i 30 .9 057 ° ?5 220 3 4‘76 . 9 5?1 o2 +94..5
2 81057, 75 220 B 359.6 558.5 +108.9
3 Q.10.57. 5 215 B 518.% 5297 +211. .4
4 17.10.5%. 75 230 ¥ 376.7 478 T 102.0
5 60110570 ‘?E_§ 23§ P 43601 4?90‘4‘ '}'4303
6 14.11.57. 75 225 M 316.2 420.8  +104.6
T 206.11L.57. 5 200 M 422.8 622.1  +199.3
8 11l.12.57. 75 208 M AB4.61 49049 +%6 o8
9 1T7.2.58, 5 175 ¥ 35046 A22 .8 0% 4.2
10 28.20.58, 75 220 M BT T el 54839 +170.9
11 4e%eDHB, 75 250 M 361.) 520.0 +138.5
18 ?33 0589 '?5 205 {F )92 F 55805 ”}‘16§ o(%
1 201257« 875 203 I 5824 510.% +157 .9
2 Qelebh8s 8745 209 M 346 .8 430,11 +89¢3
3 15.1.58. 8T7.5 215 B 3T6.F 456 .8 +830.1
4 16.,1.58. 87T.5 200 M 4Q0.4 540.6 +140,2
5 20.1.58. 87.5 202 M 515.9 56%.8 +24' « Q
G 21L.1.58. 87.5 222 F 9T4.9 15,1 +140,.,2
T 22.1.58. 87.5 2158 M 41351 505,44 +02.3
8 13.2.58., 87,5 195 B 3672 550.8 +183.6
9 14.2.58. 87.5 220 M 3723 54645 +174.0
10 21.2.58, 87,5 180 By 307 .8 4208 +2%5 40
L1l 24.2.58. 8745 240 M 376.7 532.2  +155.5
12 De3e5H8s 8745 215 B 4%9.8 571.1 +131.3
1 261057 100 210 M 420,8 73444 +315.6
2 Tel0e87. 100 248 M 49%,7 T5Le4  +2%5.7
9 10.10.57. 100 230 B 5854 1 T2LeT +3%36 .0
4 14,130,857, 100 220 T 379,11 500,09  +211.8
5 8:11.87. 100 210 » 435, 5075 +91.8
6 2TedlledT. 100 215 H 392 7 624.8 +252 41
8 2.12.57. 100 200 M 451-? A6 o8 +85 .1
9 18,2.58. 100 220 f 410.6 487 o1 +T6.5
10 20.2.58. 100 235 M 420 ¢4 624.5 +204 o 1
11 25.2.58. 100 200 » 3835, 1 561.0 +175.9
12 27258, 100 215 B 422.8 486 .4 +65,6

~113=




sunmaiy of Table XXXV,

o=Gregotiniec Acid.

Doge lMean & O,
TGS o mlge /e,
25 -2 a4
5Q +5T
62.5 +82.2
75 +127.4
875 +134.T
100 +177 8

=1l 4w



Table XXAVI,

Oxygen congumption of rate albter injection of mete-

cvesotinic acid.

02 congumption

nls./Ne. DIZLA0,

Dose  Whe Control Treated mla./hv,.

Mo, Da ngns. gns. Sex (2) (1) (L)=(2)
2 ?01005?' 25 ""323 li 46401 44192 ‘322 09
3 10.10.57. 25 246 ¥ 415.5 422 48 T e
4 14.10.57. 25 210 R AB3B.0 367 .2 ={Lsd
5 8011057& 25 215 I.i‘ - 425.3 38604 *7’3839
6 27.11.57. 25 203 WM 328.1 ;ﬁ? 2 +29 a1
T 28.11.57. 25 233 iy 3TT4 35042 =58 622
8 2el2:57s 25 203 M 459.0 369.8 =59,2
1 4.10.“7. 50 215 B 362.1 3592 =22¢%
2 B.10.57. 50 248 #  388.8 374a2 =14 o5
3 9 10, .375 P)O 205 B 3490"3‘ 326.4 “23-()
*‘-'?- 1‘? QlOQ 5 70 - 50 220 I‘ 397 08 308.6 -89 02
5 11l.11.57. 50 210 M 390.2 385.1 =5Hel
6 .i‘tgol e ) 7. 50 205 I& 388.8 391.2 ‘:‘»04
T 26,11.57. 50 216 M B46.8 400.4 +53.6
8 11.12.57. 50 210 M  293.3 349.4 +506.1
1 20,12.57. 62.5 202 iy 385.1 43345 4.8 e 4
2 0.1:53. 62,5 232 M 347.5 418,0 +7065
3 1341.58. 62,5 202 Ry 545.F 482.0 ~03.T
4 17.1L.58., 62.5 202 M 349.9 3572 +T a3
5 201 .58, 62.5 250 M 397 8B 4355 +354%F
6 21l.1.58. 62,5 202 ik BT6 T 4301 +535.4
? 220158, 6255 225 M L485.8 451 .4 +2 .6
8 13.2.58. 62.5 175 B 364 .5 391.2 +206 a7
9 155&205&3&: 62 § 24§ }} 4‘6504‘ 4‘54‘01 +50.7
10 20.2.58, 062.5 185 i 42549 420.8 =5l
11 25e2.58. 062.5 225 o 408.2 43T o b +20G,2
12 27258, 62.5 195 B 390.2 3245 =179

contd.




s

RO = D 09 =3 SVIT R U3 RO !

fod Bt frd

N OW N~ OV G DO

fod 2 ot

PP O S0 =3 AT A N

[ o B

Table AXAVI, {conbd.)

n=Cresotinic Acld.

Q? gonsumption

ml >¢/3£U" DITE.A

Dose Wi Control Treated mls./hr,
Date nEns. gns. Sex  (2) (1) (1)n(2
1.10,5T, 5 210 ¥ 58@.0 402 4G +22 468
15 03.0957,9 ‘75 208 il 45’;200 5142)9 7 ‘5"6007
18,310,577, s 208 & 343,*17 ‘ﬂ 4 .) ) E’ 102 .0
Telleh7, 75 220 8 4375, 5 A@Q.m +15.%
12:.12.57. 5 212 ? 418.0 493,73 LY.
13.12.57 T8 240 M 402, 9 484 .5 il &
181257 75 205 M 3086 o 437 . 4 #4366
14 e2.58, TS5 190 M 5?6. HR2.5  +145,8
21.2.58, 5 210 B 583,9 452 .0 LG8k
2462458, 75 200 M T2e75 46647 +84..4
BeBe58, T8 185 w 39T o2 431 .0 +3562
10.12.57. 875 204 B 2TLe8 452 .0 +80.2
10.1.58. 87.5 202 i} 543 T 37203 +30 6
14,158, 87.5 238 i 38549 44265 +58 ¢4
15,1.58. 875 204 M 280,0 474 .2 4+G4.,2

16.1.58., 87.5 202 i 5688.8 469.G +80.2
10.2.58. 87.5 215 i BT o 4k 47649 +99,.5
1l.2.58. 87.5 200 B j?é.a 507,99 +13%.7
12.2:.58. 87.5 185 by 500,22 42844 +358 62
17.2.58. 87.5 185 W 367 o 2 405.5 +38.%5
23,58, 87,5 225 M 515.9 495 .7 +1T79.8
4.5.58. 8T.5 225 M 308.6 512.6 +204,0
?!30580 &?oﬁ 185 I 3370@ 401, .0 '§~'6m p

50 - 9 ° 5? a 100 220 X 4—56 o83 471 ol +id o 6
11.1065%. 100 220 ¥ A18.0 503 .0 +85.0
21.10.57. 100 232 B 405.8 46940 6562

4oL1.57. 100 228 W  492.2 5534 +61.2

6.1le57. 100 212 1  437.4 449.6 41262
29.1L.57. 100 202 ¥ 386.4 495.7 +108,.5
16.12,57. 100 205 M 422.8 561.3 +138.5
17.12.57.. 100 223 B 367.2 4284 +61 62

19.2.58, 100 180 ¥  318.8 466.T +147.9

R6.2458, 100 24% M 401.0 6707 +269.7

50?5.553- 100 23..8 f“ 393;? 52459 '3‘131.2
6.3&58. 100 23(} IX!I 451 00 51(}&0 “:’79 00

116w



Sumnary of Table XXAXVI.

n=-Cregotinic Acid,

Dose iean, AQ
MGG o mls./hrag

25 e AN 4]
50 5.
62.5 +19.8
75 +70.0
87.5 +9L.T
100 +07 8

~L17=
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Table XXXVII,

Oxygen consumption of rats after injection of paraw

Date

304957
B8e10e57 s
9.10.57,
17:10.57.
GellabT.
141057
26¢11.57.
11.12.57.

201057,
Tel0a570
10610457,
14,3057
8e11.57
271157,
281157
212574

19,12.57.
10.1.58,
1441.58,
15.1.58,
16,158,
J,Oagcggo
11329589
12,2458,

- 14,2058

21.2.58,
244258,
3.3.58,

cregotinic ovcid.

Doy
mg,mu .

25
25
25
25
25"
25
25
25

02 consumption

mls./hv. Diff.A0
Wi Contwol Treated mls./hy
gms. Sex  (2) (1) (l) (2)
204 M 456 .6 BT2e5 =843
2357 iy 425.9 415 =102
220 P 364.5 364.5 0
228 B 5791 358.8 07
220 E 38245 3672 =15,3
212 M 36445 P02 .1 =2 o
208 M 405 4 & 415.5 rl2.1
220 M 466.7 461 .6 5ol
248 M 464,1 449.56 ~14..5
220 ki3 400.4 3927 =TT
220 ® EYA PN 40%.8 +26.7
230 F 428 .4 402,.,9 ~25¢5
218 “I 4‘36 vl 4 i 00 —5 01
233 P 349,9 3740@ 42443
203 M 393.7 308.5 +4‘.B
216 T 3TT.4 464,31 +B6,7
215 M 3475 3T4.2 20«7
220 il 3851 5T7 « & Y
23%2 Ui 3T4 .2 405 .8 +31 .6
202 M 339.2 34445 +5.1
200 P 396.1 393.7 = o
200 iy 360.8 461.06 9L
180 r 379 464,11 +85.0
175 i 3672 482 .0 +114.8
195 ) 349 .4 448 .8 +99.4
245 M 398.5 469.0 +70.5
205 r 401 .0 422.8 +21 .8
o AR .
gontbd.




Table XXXVIL., (contd.).

p=Cresotinic Acld.

0? consunmption

o fomd

018 o /T D&&l.AOE

Dosge Whe Control Treaited mls./hr.

Mo,  Date mEns. gms. Sex  {(2) (L)  (L)=(2)
l 4 91QQ57‘ ?5 227 IE] 415 05 48600 '3"700 5
2 11.10.57. 75 204 bk 4284 451.4 +25.0
5 21,3057 T3 215 B 3T 4 44737 +60 .3
-ﬁg 4-11.570 ?5 245 Bﬂ ’4 ‘10‘7 4‘?309 +12 .2
5 11l.11l.57. 75 203 M 450.1 490.9 +00.8
6 20,1157, 5 210 i1 4157 591.6 +175.9
T 16:12.57. 75 205 N 359.6 350.0 +20 44
8 1712457 5 244G 7 425 e A27 7 2ol
9 18.2.58. 75 230 M 341.7 4794 1377
10 202,584 Ts 215 M 401.0 490,.9 +80,9
11 25.2458, 75 220 ¥ 380,0 413%.1 551
12 272458, TS5 195 i 354.8 3572 +2 ok
L 20.,12.57. 8.5 202 B 447 o1, 490.9 +4.5.8
2 9.1,58., 87.5 215 U 53064 550.8 +20. 4
3 15158, 87.5 243 B 598.5 456 .8 +58.3%
4 17:.158. 87.5 202 M 360.8 42549 +56,.1
5 20,1.58. 87,5 210 M 398.5 498.,2 +99.7
& 2L.1.58, 87.5 202 R 420.83 4947 +73.9
? 22-:!..589 8‘70§ 245 M 4‘1)0 41()‘7 ““4"8
8 13.2.58. 87.5 180 B %213 510.0 +188,7
9 19.2.58. 87.5 190 B 3305 44275 +111.8
0 26.2,58. 87,5 230 M  380.0 459.0 +79+0
1 5e3.58, 87.5 195 B 35660 408.0 +TLed
2 0.%,58. 8F.5 250 J 559.6 654 .2 +274 40
1 110657, 100 214 bty 342 46 551.6 +209.0
2 15.,10.57. 100 204 I 40545 502.4 +36.9
3 18, 10.37u 100 240 g 459.3 530.5 +131 .2
4 5e1L.07. 100 220 B 3685.1 507 «5 +122 .4
5 Tea 11 5F- 100 212 i 483.6 507.9 24473
6 12:.12.57. 100 240 I 425,99 624.8 +198.9
T 13.12.57T. 100 225% I 391.2 6051 +21%.9
8 18.12.5T. 100 205 I 388:9 437 o4 +4845
9 17.2.58. 100 200 B ?98 410.7 +12.2
10 2 3 56. 100 200 i 295 .8 “ 4%8.6 :1ﬂ2.$
11 4eB.5H8 100 235 M BTL 8 551.6 +179.8
12 Te3 § 100 205 P 408.0 400.4 =T ebo

«llG=




Summary of Table XXXVIT,

P=Crogoitinic Acid.

Dose Meeml JAY 02
MEME o nls./br.
25 =122
50 -Qe3
62.5 +51,.9
75 #5749
87.5 +89.4
100 +114.4

18 Qen



Pablo XAXVILL.

The effect of 150 meoms. salicylic acid on the

No.

oxyeen consumption of 1atg.

Date

18,5.58
18,5458,
19,5,58,
206558
2le5458

NS

Le
4o

25.3‘5%3.

L]
o

A%

PRIy

N

Se

3
w1

2663558,
20¢558,
2TeBe58.

28+%5.58.

Ut
e

3 eBe

L]

Ut
o

1.4‘. [ ]

Veight
BS e

-

0? consumpbion

DILL. AQ

Comtrol Treated mls./le.

O [

mls. /e,

gex  (2)
M 28463
B 387G
M 362.1
B 390.2
M 4277
Poo395.3
M 3475
» o 374.9
M 36649
g 288.2
M 345.1
B 574.9
M 364.5
B 42048

(1)

46646
5457
55446
550,8
449.6
5508
437 .4
425.%
544,43
51747
4374
50449
442,73

400,4

(1)-(2)

+182. 3
+158.1
+1T2.5

+160.6

+177 o4
+229¢5
+92.3
+1.50.0
+77.8
20 ¢4

2



Table FEXIX.

The effeot of 10 nens. ovthoeregotiniec acid on the

B0

Nt

& v W

o

oxygen consunpibion of ratg.

Date

|
@
L J
Ul
*
L1
&2
.

8

fromt
O
e
Lo
[ ]
W

femd
Lt
W3
1
&

2045458,
21..3.58,
2403458,
244%5,58,
505058,
58

A%
il

A B
- O %
°
W
.
1

Wowe P

= =3

[ . [ .
Wi s Wl
L] » ® [ ]
A T 9t R & R &
@ 9 o o
L'} -] [] 1 ]

=t
.
-
L]
S
3
o

Weight
gng.  Sex
200 M
250 B
205 M
245 r
200 I
214 w
202 JUA
226 B
218 M
235 ¥
200 M
200 B
200 M
245 i

w128

O? consumpbion

nis. /e, DifL. A0,

Control Treated wmls./hr,
(2) (1) (1)=(2)
266.2 4718  +205.6
519.7 50045 +70.8
3021 - 499,8 4137.7
408.2  588.1  +179.9
52343 453.9  +130.6
439.8  454.4  +414.6
36241 476.9  +114.8
ALB3.  ATB.T  +65.6
349.4 540.6  +191.2
325.6 568.6  +243.0
3570 476.9  +119.9
457 . 4 466 .6 +29.2
30247 507.5  4114.8
4617 498,.2 +3665



Table X,

The effect of a mixiure of 75 mems. galicylic asecid

and 55 mems. ovthocresotinic acid on the oxyeen

consumpblion of vatg.

02 consuvmpslon

o SRR
nls./hr. Dirs, A0,
Weight Control Preated mls./hy,
No. DHate onse Sex  (2) (1) (1)~(2)

fraed

 18.3.58. 200 0 M 286.7  357.8  +5L.1

2 19.3.58., 245 B O390.2 54547  +155.5
3 20.3.58. 210 M 36241 515.2  +153.1
4 20.3.58. 205 B 298.4 420e8 412244
5 21.3.58. 200 M 349.9 38644 436.5
6 24.3.58., 200 PO5T744 44848 +7Led
T 25.3.58. 202 M 359.6 461L.T  +102.1
B 25.3.58. 200 P 3774 497.3  +119.9

9 26.3.58. 245 M 32048 58542 426244
10 27.3.58. 210 Poo413.1 53044 #1173
11 28.3%.58. 202 M 456.8 590¢5  +133.7

1.2 5100 6848
13 1.4.58. 205 M 386.4 5103  +12%.9

14 1.4.58. 205 I 397.8 471.8 +T400




Table ILT.

A coupavison of the effect of 150 memg. salievlie

acld and of 70 mems. orthocregotinie acid on ihe

10
1L
12
13
14

Average

oxygen counsumption of rabs.

A0, mlee /hire(8)

4+1.82.3
+158.1
+172.5
+3.6046
+21 49
+155.5
+89.9
+48 4
+177 .4
+2290.5
+9245
+130,0
178
=204

+119.7

Ho

+205 46
+7048
+137 T
+179.9
+130.6
+14..6
+114.8
+05.6
+191.2
+243 o0
+119.9
+29.2
+114.8
+3645

+118.1

accepted (7 = 0.008).

":‘1 [ 6

DITL .

Salicylic Acid Orthoecrvesotinle Acid mls./hr.
mls./hr.(0) (8)=(0)

~23e5
+873
+3448
~19e3
~108.7
+140.9
~24e9
=17.2
~13.8
-13.5
=27 a6
+100.8
=570
~5649

36052,

\‘}a
eres’



Pable XLIL.

A comparison of the effect of 1650 mgms. salicylic acid

and of o wmixbure of 75 moms. salicylic acld + 35 noms.

g~cresotinic acld on the oxysen conguuption 0f ratn.

Trial Saligylic Acid Mixture mgﬁfﬁﬁr.
Ho. 00, mls./br.(s) 80, mle e/ hre (S0) (8)-(50)
3 +182.3 +5H1.1 +13342

2 +158.1 +15545 +2 46

3 +1T725 +153.1 +19.4

4 +160,.6 +122 .4 +58 ¢ 2

5 +21.9 +36.45 wld o6

6 +155.5 +7L .4 +834 .1

T +89.9 +102,.1 -12,2

8 +48 .4 +119.9 ~TLe5

9 +1LT7T o 4 +262 44 =535.0
10 42295 +1l17.3 +112.2°
11 +92.73 +1335.7 =41 4
+150.0 +08.8 +61 .2

+17.8 +12%5.9 ~46.1

=204 +74..0 -0d.4

Average +119.7 +113.7 460 1+41.59.

H, aceepted (Z = 0.203).,
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Pable XLITT,

A comparison of the elfect of 70 mems. orthocresotinie

8cid and of a mixbture of 75 megms. salicylic acld +

35 memp. g=cresobinic acid on the oxygen cousumption

of rats.

=t

DILL,
frial Orthoevesotinic Acid Mixbture mlo e /b

No. A0, mls./he.(0) A0, mls./ne.(50) (0150}
i +20% o6 +51.1 1545
2 +70.8 +155.5 ~84 o7
5 +137 .7 #1531 ~15.4

"4 +179.9 +122.4 575
5 +130.6 +56.5 +94..1
6 +1.4.+6 +TE o 4 ~56.8
7 +11.4,8 +10241 +1.2 47
8 +65 .6 +119.9 =543
9 +191.2 +262 04 ~7Le2

10 +243.0 +1LT 3 212507

11 +119.9 +135.7 =158

12 +29,2 +08 .8 -?9.6

13 +114.8 +12%.9 =0l

14 43665 +74 60 -3Te5

Average +118.1 +113.7  +4ed +43.46,

I, accepted (% = 0.052).
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Pable XLIV.

Plopgna concentration after imjection of 150 woms.

galicylic acld 10 rats.

Weight Time Plasma Conc. Plasma (onc.
Date gng. Sex hrs. NG « % Melide/Tie

16.10.,57. 258 it 25 103 Ted6
16,10.57. 236 ® 25 i1l4 8.206
23.12.57. 208 M 25 127 9.20
251257 265 k5 25 124 8.99
20.2.58. 370 M 25 873 6,02
20.2.58. 270 ¥ 25 102 739
25e3.58. 247 i 25 1273 5.08
25.5.58, 244 3 025 102 Te39
28.10.57. 290 M e 50 100 T.25
28.10.57. 216 T W50 130 942
15.03.57. 276 M « 50 101 T.32
15.1L.57. 252 I «50 114 8.26
25.2:58. 280 M «H0 100 Te25
25.2.58. 260 r «50 105 T61
26.2.58., 280 M « 50 08 Te10
26.2.58. 185 B e 50 148 10,72
231257 260 M 1.0 60 4455
23.12.57. 280 1.0 114 8.26
19.2,.58. 330 M 1.0 89 b.45
19.2.58. 215 T 1.0 120 8.7T0
26030584} 270 E}{i 1.0 100 ‘702{5
20.3.58. 235 ¥ 1.0 112 8e12
2.4!580 295 EL{.{ .1.0 95 6088
264458, 200 P10 124 8.99
2Tel2.57« 3006 M 2.0 82 5094
271257 236 P 2.0 60 4435
2B.1l2.57. 233 M 2.0 103 746
28,12.57, 237 r 2.0 104 Te54
27358, 31H M 2.0 76 551
273,58, 220 r 2.0 87 6.30
Led 58, 290 M 2.0 90 .52
1.4.58. 205 B 2.0 108 T.83

contd.
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Table XLIV. {cownsd.)

galieylic Acid,

Yelight Time Plasnms Conc. Plasma Cong.
Date gise Sex hro. MEIS o 5 eliq e/ Tse
6 o.L J? s 205 M 4.0 94 6.81
6;18 )?o 2:‘38 .f.ﬁ 4-0 ?7 5053
14,1.58. 380 M 4.0 65 4.7
14,1.58. 205 4.0 82 5494
26.2.58. 290 M 4.0 75 5e435
26 2.)80 210 g 4’&0 88 60‘58
27%.58. 260 M 4.0 88 5.38
27358, 230 B 4.0 o1 6459
25.10.57. 245 F 6.0 65 ATL
241257« 230 M 6.0 78 5605
241265 203 ¥ 6.0 95 5.88
30.12, §?. 2475 M 6.0 80 580
30.L2.5T. 274 ? 6.0 54 291
25.5.58. 257 M 6.0 59 4e27
25%435.58. 234 F 6.0 64 404
26.30583 208 M ﬁ-() ?8 5065
26.3.589 216 F 6.0 -De‘"ld.o
29.,10.57. 312 M 8.0 54 3.9
29.10.57. 256 B 8.0 65 4e'fl
140—105580 301 fii\ 8-0 54 3091
14.1.58, 226 ¥ 8.0 67 4485
25.2.58., 280 M 8.0 64 4 .64
25+2.58. 255 F 8.0 40 50335
Le4d.58. 290 M 8.0 70 507
le4.58. 220 P 8.0 80 5480
29.10.57. 300 M 16,0 35 2454
29.10.57, 172 P 16.0 Dead.
1892.580 200 M 16 -O 4) 3.12
18.2,58. 205 ¥ 16.0 44 3619
20.2.58. 350 M 16.0 4.2 5404
20.2.58, 255 B 16.0 45 Be26
1.4.58. 200 P 16,0 50 3.62
2e4058. 290 M 16.0 34, 2.46
24«58 230 P 16.0 41 297

=128



Summary of Table XLIV,

Salicylic Acid,

Mean Mean

Pime Plasma Cong. Plasma Couc.
nrg. REIS o P el 0/ Tre
25 110 Te95
50 112 8.11
1.0 102 737
2.0 89 643
4.0 83 5.98
6.0 72 Hel9
840 62 4453
16,0 42 5402

=120



Table XLV.

Plasma concentratvion sfter iunjection of 100 mgng.

orvho=cresotinic acld %o xots5.

Welght Time Plasma Cono. Plasma Gonc.
Date gnse  Sex hrsg. MEHNS o % eBq e/ Tie
28.10.57. 326 Mo 25 84 553
28.10.57. 1902 W25 108 710
15.,11.57. 225 M <25 100 6.58
15,131,577, 240 T .25 99 6.51
26,2.58., 180 M 2% 118 T«8%
26.2.58, 203 Bo.25 100 058
27+3.58. 325 M 25 88 579
27558, 200 FoW.25 140 Q.21
16.10.57. 228 Mo .50 7 6.538
16.10.57, 25% ® .50 90 5.92
2'5 elZe 5? P 261 it - 530 96 6 . 32
2%.12.5T. 268 B .50 102 6.7TL
20. 2 ™ §ﬂ . 265 : 1‘?1 Y ﬁ(} 92 6 00§
202,58, 235 R 1) 102 6.7
25.3.58., 234 M 50 112 Te37
25.3.58, 216 P .50 125 8.22
272257+ 220 M Le0 104 G .84
271257 256 F 1.0 08 6645
28.12.57. 294 M 1.0 92 .05
2B.12.57. 236 ¥ 1.0 105 6.91
25,2.58. 297 M 1.0 82 5e39
25.2.58, 205 T 1.0 114 Te50
lodeB8. 315 M 1.0 &7 572
1.4.58. 215 ® 1.0 122 8.03
2%.12.57. 205 M 2.0 94 6.18
23.12.5FT. 296 T 2,0 96 G.32
1902-{5&99 38{) F}ﬁ :’300 '?O 4’061
19.2.58. 230 F 2,0 Q0 592
20.3.58. 254 M 2.0 110 Tel4
26.3.58. 196 B 2.0 Died.
26.3.58, 245 F 2.0 105 6.91
2e4.58., 200 M 2.0 116 T.63
204}0589 215 :@ 8.0 121 7096

CONGa o



Pable XLV, (contd.).

o~Oragotinic Agid.

Welghts Tiwe Plasma (onc. Plasma (onc.
Dato gnse Sex hvs. NGNS o P MeTit o /Lo
25210657 247 B 4.0 80 5e26
24.12.57, 20% M 4.0 92 6.05
éé.l?agf. 240 B 460 T8 Hed3
1 -’—q' Loa ,}((J & Blﬁ B 4‘ ' D ?0 ‘{I.* 060
2} :9.37-30 gﬁa M 4‘06 86 .66
253458, 268 B 4.0 6% é 22
26-:31;58-; ' 32‘20 j.\vi 4’ CO ?O 4-06.§.
26.3.58. 215 B 440 83 5.406
25.10.57. 233 7 6.0 75 4.93
6412457 212 it 6.0 68 & o4
6@12«9570 24’5 F 6.0 80 5026
14,1..58. 290 M 6.0 66 4 o354
26.2.58, 298 M 6.0 67 4e4l
20.2.58. 209 B 6.0 Died,
2Te3e58, %25 M 6.0 T7 507
27358, 240 n 6.0 Died,
FedebBs 240 iy 00 70 4460
FedeHB. 215 ¥ 60 a3 5o 40
29,10.,57. 298 M 860 47 35.09
29.10.57. 265 I 8.0 b4 4421
18.2.58. 320 M 8.0 52 Fed2
18420‘}&36 210 Ii‘ 80(} 66 4-034-
20.2.58. 285 M 8.0 58 582
20258, 240 8.0 57 375
2-@058& 240 I\T chO 90 5.92
204.58. 255 B 5.0 72 473
29,10.57. 322 M 16.0 33 217
29,10.5%., 192 T 16.0 Died.
30612457 232 M 16.0 28 1.84
B0.12.57. 268 ' 16.0 4.6 5.03
25.2,58., 310 = M 16.0 48 2.63
2H.2:.58. 245 I 16.0 49 Fel2
Led b8, 280 M 16,0 50 5.29
1.4.,58. 230 T 16.0 47 %.09
2edoe58.. 245 # 16.0 43 283

~151




Sunmary of Table XV,

o=Cregobinic Acid.

Time ylasggagénc. Plaggiﬂcamc.
hra. MRS o P MeBq e/ Lo
25 105 5489
«50 102 6.T1
1.9 100.5 6.61
2¢0 100 6.60
4.0 78 5el2
6.0 13 482
8.0 63 4416
16.0 . 41 2.76



Plagsma concentration aftex injection of 100 mems.
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3ol
204
20. 2,38.
25,5458,
25,.5,58.

28.10.57.
28410457,
15¢21457
15,11 .57.
2542458,
25.2.58,
26.2,58,
26.2.58.

Bede58a

neta=crenotinic acld 0 Tats.

Welght
Ensl o

260
254
360
275
218
210
225
200

208
252
252
248
530
200
260
210

288
250
250
246
520
250
258
266

292
204
272
264
31.0
215
285
177
210

Time Plasma ﬁane.

Sex hrs.
M 25
R 25
M 25
i 25
M 25
(G 25
il 25
jiy 25
i 50
B <50
i «50
B «50
M «50
B «50
M + 50
R » 50
M 1.0
1.0
M 1.0
B 1.0
M L.0
B OL.0
M 1.0
P L.0
M 2.0
P 2.0
M 2.0
B 2.0
M 2.0
P 2.0
M 2.0
B 2.0
B 2.0

conitd.

135

SIS » %

88
9%
72
S0
102
117
91
126

11%
107
e
106
88
135
95
117

72
90
90
94
76
99
85
Q0

68
103

75

78

!72

58

81

Died.
114

Plasma Conc.
‘iﬁ.:ﬁi@‘-/:l:u

5.79
6el2
44T4
5.92
6Tl
7470
599
8.20

¢ & 0 & » O
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Rable XLVI. (contd.).

m=Urosobinle Acid.

Welight Time Plosma (onc. Plasma Conc.

Date gig, Sex hrs. RS o % aBge/Lie
29.10.57. 306 M 4.0 66 4 ¢34
29.10.57, 198 B 440 87 572
Hel245Te 244 M 4.0 68 4e4°7
2Hhe2458. 248 M 440 69 4o 54
2;‘3-02.%8. 245 1? ‘iqﬂ 72 53'074‘
Lede58a 3545 M 4.0 &0 395
l1.4.58., 205 B 440 76 5«00
29010“}?9 282 1"1 6.@ 56 3068
29.10.57. 206 iy 540 69 4e5H4
18.2.58., 285 M 6.0 54 355
18.2.58. 205 B 6.0 76 5.00
20.2.58, 225 M 6.0 70 4,60
20.2.58. 225 bl 6e0 T7e Ao'Td
2ol o588, 240 M 6.0 T2 daTh
2e44568. 210 i 6.0 90 592
6.12.57. 203 M 8.0 4.9 Ba22
0.12.57, 270 82 8.0 65 Ae28
14‘010589 232 E}. 6-0 59 '5088
14.1.58. 206 by 8.0 5 4,80
2002.58, 220 M 8.0 56 5o 68
26.2.58. 225 B 8.0 84 56535
ETa5.58. 285H M 8.0 57 RN
272:5.58. 245 B 80 61 4401
24.12.57. 238 M 6.0 29 1.91
24,1257 242 ¥ 6.0 24 2e24
14.1.58. 220 M 16.0 50 1.97
141,58, 218 ® 16,0 24 1.58
25.3.58, 222 M 16.0 XA 2.04
25.5%.58., 220 B 16,0 28 1.84
26.,%.58. B4 M 16.0 4.0 263
206.%.58. 234 T 16.0 o ¥4 Bed2

<154




Summary ot Table XIVI,

m=Gresotvinic Acid.

Mean Mean

Time Plasma Conge. Plasma Gone.
hrg . TS « P feBGe/Tre
25 _ 97 bedl
<50 107 T.05
1.0 87 5e72
2.0 85 5458
440 T2 475
6.0 : 69 4460
8.0 63 4eld
16.0 3% 2e20




Table XLVTIL.

Plagme concentration after injection of 100 magns.

pera=-cregotinle acld t0 ratg.

Wedght Time Plasma Couc. Plasme Conc.

Date gmsSe. Sex hrs. MEms o % MeBG o/ Tie
2Tel2.5Ta 215 M 25 102 6.TL
ETel2.57. 220 i 25 96 6.32
28e12e57« 252 [ 25 84 5453
28.12.57. 258 B 25 80 He26
25.2.58. 270 M 025 86 5.66
25.2.58., 235 ¥ 25 88 5«79
1.4.58,. 245 i 25 80 5.02
Ledab8, 220 r b 114 T 50
23.12.57. 274 M « 50 84 5.5%
23.12.57. 268 I 50 82 5e39
19&20‘:”80 2‘?0 1\1& 95{) 88 5.79
19.2.58. 260 il « 50 88 579
26,3.58. 225 M «50 96 6.52
20.%.58. 200 o «50 83 546
2.4.58, 220 M 50 104 6.34
2.4.58. 200 iy «50 130 8.55
281057 274 M 1.0 78 Beld3
28.10,5T. 204 P 1.0 102 6.7
15,1157 274 M 1.0 78 5.13
15 oll'ﬁ 57 ® 231 :ﬁi 1 - 0 9? 6 038
26.2.58. 215 M 1.0 06 6e52
26.2.58, 185 ®BO1.0 111 Te50
27358, B25H M 1.0 T6 5.00
27:3.58. 205 1.0 11O T4
16.10.57. 240 M 2.0 81 5e53
16.10.57. 236 B 2.0 03 6,12
28s12.5Ta 239 M 2.0 84 54573
2%.12.57. 262 P 2.0 95 H.25
2Q.2.58, 270 M 2.0 T5 4,83
20,258, 250 2.0 1) 5692
25 .%.58. 257 M 2.0 T8 5el3
25a5e58, 2%4 I 2.0 94 bel3

contd.
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Table XIVIT. (contd.).

PeCresotinle Acid,

Weilght Time Plasma CGonc. Plasma Conc.
Date gmge. Sex hrs, RS « 55 ol e/Tie
29,1057 264 M 4.0 64 421
29.10.57. 222 B 40 98 0.45
18.2.568. 315 M 4.0 64 4,21,
18.2.58., 208 » 440 83 .46
20.2.58, 2757 M 440 6 4odl
202,58, 215 ki 4..0 86 579
2040580‘ 265 M 4-;0 71 4-.67
2.4.58. 208 P 440 97 6438
29,10.57. 316 M 6.0 T2 474
20.10.57. 248 P 6.0 65 4028
24.125FTe 257 M 6.0 - 50 229
24124576 240 r 6.0 72 LeTd
25.2.58. 305 M 6.0 54 5455
252,58, 190 B G0 Died.
Lo4do58. 260 M 6.0 G4 Lol
leda58. 210 7 6.0 70 4«60
FedeB8. 230 r 6.0 34 5053
30012457« 253 M 8.0 54 3.55
50612.57T. 282 B G0 46 3.03
14,158, 248 M 8.0 58 582
14.1.58, 204 P 8s0 Died,
254358, 230 M 8.0 58 3.82
25 )e,}go 182 I E%;O Nied,
203,58, 260 M 8.0 63 deld
26,558, 228 B 8.0 74 4487
el aB58Ba. 235 K 8.0 B84 553
:'3-4-‘55- 253‘) 7 3.0 68 4—04?
6.12.57. 297 If 16.0 50 1.97
6.12.57T. 260 16.0 44 2489
14,158, 325 M 16.0 198 1.25
‘[ olajao 251 ﬁ‘ 1600 58 2.50
20.2.58. 320 M 16.0 44 240
06140580 210 1"‘ 1600 Dl(}ﬂo
. 2705 6&3& 2?5 M 16a0 ;33 2;50
273:58, 280 I 16.0 50 329
2?. _)80 200 » 1600 56 3:820

i
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Summary of Table XUVIX.

p=Cregotinie Acide

Time Plasggagéne. Plaaggagbne.
hrs . NGNS o 5 Mokt e/ Tre
25 93 6.09
« 50 94 621
1.0 93 6el5
2¢0 86 567
40 79 520
G0 66 437
3.0 ‘63 A4e15
16.0 39 259

=L 58




mable XIVILL.

The effect of 50 mems,., J-phenylsalicylic acid on

the oxyeen comnsumption of Wistar albino rats.

0, consumptlon
&

- mls./hr. Digf. & 02

Weight Control Treated mls,/hxr.

¥o. Date Sex ons. (2) (1) (1)-(2)
1 6.2.58. M 255  415.5  617.2  +20L.7
2 6.2.58. W 245  392.7  441.2 +48.5
T 7.2.58. M 280  444.7  510.3 +65.6
4 T.2.58, M 235 ZB0.2  B63TeH +208,.3
5  T.2.58. M 260  486.0 656.1  +170.1

6 Te2e58, w275 357.0 5457 +188.7

Average 405,90  568.0 +162.1

-t B e
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