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INTRODUCTILN

The rcle of ascorbic acid as & detoxicating agent in vive has been
 the subjeet of mueh discussion in the literature during the past ten
years, Rvidence has accumilated pteadily indieating its importanse in
detoxication processes, and as yot there is no clear picture of the
chemical basin for its aetion, The body ie lmown to conjugate various
toxic substances with a number of detoxiflying sgents such ap glucuronic
scid, sulfates, glycine, cysteine, ornithine, and methyl groups, and
these conjugates have been imclated from the urine, However, no evidence
for the formation of a conjugate of ascorbic acid and 2 toxic agent has
heen found,

The work esbodied in this thesis was designed to deteraine the
relationship of the exoretion of aseorbic asid by the rat %o the inges-
tion of several of the antihistamine drugs, and, is direetly related to
the work reported by Longenecker':and his associates in 1937 and 190,

These workers investigated the influenge of varistions in food
intake upon vitamin C exoretion by rats., In preliminary experimente
they found that the excretion rate was fairly high when the animsls were
waintalined on & diet of Mwrina Dog Chow or on one containing rolled cats,
“hen the snimals were fasted for three or four days, the exeretion
dropped from approximately 2,0 ng. % 0.2 wmg, per day. The exeretion rate
returned to norsal when the originsl diets were resumed but remained low
if the animals were fod bran or eveporated milk, The higher exeretion
on & diet of Dog Chow or oate was found to be dus to the presence of
volatile lipid constituents in the ether-scluble, unsaponifiable fraction,
in inomition pericd of three days, followed by a diet of evaporated milk,
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furnished a good basis for assaying the exeretion-stimulating capacity of
substances because it resulted in an excretion rate of approximately 0,2
to 0.3 mg. of ascorbie aeid per day,

The comon fally scids, sterola, proteins, and sugars did nel cause
high vitamin ¢ sxeretion in animels receiving a milk diet. ligh exsretions
wers caveed by the vacuum-distillable fractions from the unsapenifiable
matter of alfalfa leaf oil, cat oil, grass leaf oil, and halibut liver
oil,

Longeneciker and associates isclated & lipid-type substance from
alfalfa meal which when added $o a milk diet vaused an inereased rate of
aseorbiec acid exeretion by rats, This werk led to further experimenis
by the same group of investigstors which consisted of feeding a nusber
of known, pure organic compounds to rats on & milk diet, and determination
of ascorbic acid exeretion,

Fure compounds of ths terpene and seaquilterpene iypes resesibled the
materiale found in the lipids of natural products laving a stimulatory
action, Compounds such as de and l-csrvome, dl-piperitone, « and
p-icnone, campher, thujone, pulegone, and ipophorone were administered,
A 10« %o 100«fold ingrease in the daily oculput of ascorbie acid cecurred
in each case., The terpens alechols, menthol, lsobornecl, einecle, snd
neridel ware found Vo csuse an incressed rate of excretion, but of
smaller magnitude then prodused by the above unsaturated ketone terpenes.

The econpideration of the possibility ihat the animals could use a
& carbon chain from the stimulating compounds for the specifie purpose
of ascorbis seid synthesis led to the administration of several Cg
compounds, Cyclopemtanone, diethylearbinol, and dimethylcarbinel
showed consiastent aetivity theugh the response was not large,



Various aliphatic compounds were tested, and dilsobutylketone,
dipropyl ketons, and dimethylacetylearbinel were found to be relatively
effentive,

No conjugation of ascorbie soid with effective compounds could be
demonstrated in the urine,

The moderate activity of s few compounds with chaing of less then
six earbon atoms, and the great variations in molecular strusture of the
effeative compounds, led the authors %o believe it improbable that the
active substances serve as direet precursors of ascorbis acid, They
considered the inereased ascorbic asid to arise through stimulation of
synthesis from normal metabalites by the active agentae,

Longenecker, Friske and King in 1940 reported further experimente
with gubstances which they felt might accelerats vitamin ¢ synthesie and
exeretion in rats, They found seversl new series of compounds which were
as asctive as the terpsne-lile substances rgported in the earlier papers,
and individual compounds in the now series were much more active than
any used before, Hany of these substances are extensively used in
elinical and experimentsl work, Although they differ greatly in chemisal
structure, they have the common eharaehrist&c of functioning as nerve
depressants,

A number of barbituric acid derivatives were found to be active inm
stimulating inoreaped sscorbic excretion, The moet active were sodium
phencbarbital and ealeium ipral.

A similer effect was obtained with a group of chemically unrelated
hypnotiocs, 20 mg., domes of paraldehyde and chloretons raised the aversge
daily excretion of ascorbic aeid from 0,2 to 0,3 mg. to 11 and 18 mg,

respagtively,



Pyrasclons derivatives, aninopyrine and antipyrine, were the most
effeotive of the antipyretics in csusing rats %o exovete inereased
anounts of amcorbio seid,

8light asctivity was dememstrated with phenoles, salicylates, sulfanil.
amide, and sulfapyridine, A mmber of alkaloids eauvsed prastically no
ineroase in exgretion, In this group of vompounds no evidence of |
sorrelation between nerve Mpi'nsnnt action and atimuletion of ascorbic
acid excretion was noted,

The rat urines from animals receiving narectine and sodium phenchar-
bital were mbz.mmuu assaynd for vitamin € activity in guinea pigs,
The results were in good agreement with the chemlcal data,

A report upon the influerce of dietary protein, methionine, and
eyoline on accelerated vitamin € exerstion in the rat was published in
1947 by Roberte and Spiegls- A study was made of the effect of changing
the dietary protein level on the urinary exeretion of vitemin € by rats
fed sodium phencbarbital or chloretone, When the casein eontent of the
diet was raiged from 5 to 18 per cent the stimulating effect of phenc-
barbital upen ascorbie acid excretion was increased. Somewhat lower
excretion resulted when the casein was further inoreased to 55 per cent,
This effect was slso noticed when the dietary level of arschin was
inereased from 5 %o 1k per cent.

Experisents were conducted in which each of the ten eassential amino
meids individually and oystine were added to the S per cent casein diet,
A marked aceelerating effect upen vitanin € exeretion wes cbsorved with
only eystine and methionine, The excretion of vitamin C ceused by
ehloretone or phencbarbital was inereaged to sbout the maximum level when
eystine or nethicnime was added to the § per cent cesein diet, Methionine



had no effect on vitemin ¢ exeretion unless & stimulating agent was also
administered, When methionine was added to a milk diet or %o the 14 per
cent arechin diet supporting a high level of vitamin { excretion, the
cutput of vitamin € was depressed, The suthors suggest that cystine and
methlonine probably do not sot as direot precursors of vitamin ¢, but
that the ascelerating influence on vitamin C exeretion cbgerved in these
studies is related to the gemerally bensficial effects which take place
when these amino acids are added to a low protein diet,

THE ANTIMISTAMINE COMPOUNDS

‘The entihistamine drugs or histamine antagonists are those sompounds
which have the capacity to diminish or prevent the pharmacclogical effects
of histamine without producing responses diasetrically opposed to those
which are produced by histamine, Fer this resson spinephrine and similar
drugs are not classed as histamine mtagmxiat#. A review of thepe
aubstances is given by zmw{.B) ‘

The develvpment of the antibistamine druge has been of importance
because the action of histamine is considered o account for some of the
unfortunate symptoms in certain types of discase, These drugs have boen
particularly wseful in the treatment of allergic manifestations,

The first report on certain o:t’: the phenolie ethers which are now
considered to be antihistaminie compounds was made in 1933 by Fourneau
and Bavet&wzn this report they were considered of interest for their
sympatholytic properties and were not mentioned as histamine antagonists,
& prelisinary 'ropert was made in 1237 from Bovet's laboratory at the
Pasteur I&natiﬁuhw ) in which the antihisteminie and anti-anaphylectic

properties of one of the Fournesu phenclic ethers were described,
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Follewing this Anne-larie zamhs‘ﬂ

drugs and published extensive data regavding their antihistaminie
preperties, The toxic side oﬂwﬁ of these firet compounds prohibited
thelr use therapeutically bub did motivate other investigators to attempt
to find other compounds which could be used,

Yany investigators have worked on the synthesis and testing of
antihistamine compounds simce the fimet roports of such drugs were nade,
luch of the earlier work was done in Franee and Germany but in the last
fow years a groat deal hap been dono in %his country, At the present
time there is a steadily increasing inu.mr of drugs in use v!;ich belong

investigated several of the Pournean

to several different chemical clusses, The experiments reported here
were begun shortly a!m the sppearance of Benadryl and Pyribensamine,
The four drugs selected for testing were “enadryl, Weosniargen, iistadyl,
and Thephorin, all of which have marked differences ia chemieal structure.
Benadryl: pedissthylaminoethyl benshydryl ether nydrochloride,
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Neoanterganj; N»a—pyridyi,anumethcxybenaylaﬂ', N'-dimethylethylene-
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Histadyl; Ne(a-pyridyl)-N', N' ~dimethylethylenediamine hydrochloride.,
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Thephorin; 2-methyl-9 phenyl, tetrahydro-l-pyridinine hydrcgen tartrate,



BEIPERAMENTAL B0

GENERAL PLali OF EXPERIMINTS. The esperizents reported in this

theeis are sinilar to those reported by Longenecker and asscolates,

The animals used wers adult femsle rata of the Sprogue-llawley
strain, weighing from 200 to 300 grems, They were kept in individual
cages as shown in figure 1, Mh rat was housed in a cego mada frowm a
glass Jug of ome gallon eapacity. The bottome were out from the jugs
which were then inverted and fitted with remevable floors of galvae
nised sereem wire, The collecting vessels consisted of 125 oec,
Erlenmeyer fleaske with 3 ineh funnels whish contained fine galvaniged
wire screens to ssparate feces from urine,

The cages were kept in racks of six units. They were covered by
perforated wooden 1ids through which tubes of water dotiles were
ingerted, The feeding vessels wore made {rom 10D ¢c, beakers nh:;eh
wore suspended by wire frames close to the floor of the cages,

Loss of ascorbie eeid in tm urine samples was prevented by the use
of the hydrexyquinoline reagent of Sendroy, 0.05 oo, of G=hydroxy-
guineline solution {1.L5 gn. of G-hydrexyguinoline in 100 cc, of 5%
ethyl aleohol) and 0,75 oo, of 5 ¥ sulfurie aeid were placed in eash
flask at the beginning of the collevtion pnriéa.

The rats were placed in their cages and fasted for two days, after
which they were maintained on & diet of Pet evaporated mm: for the
duration of the experiments. After several days on the milk diet, 24
hour urine specimens were gollected and analysed for asporbiec scid updil
& gontrol period of congistont sxeretion levels was obtained,

The drug to be tested was then administered by disselving ir the
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daily milk ration, Anslysis of 2L hour urine samples was continued
until maximue rise in ascorbic acid excretlion was obtained, or, if no
rise occurred the drug was disecontinued after ten days and the animals
were allowed a rest period of at least five days before another drug
was administered, This procedure was varied in one case wheﬁ it was
desired to determine if benadryl would produce . the usual rise in
excretion after another drug had failed to show activity, The rats
in that case were shifted immadiately from histadyl to benadryl,
Autopsies were performed at the end of the experiments on all but
the first six rate and the last six which are st%till in use end which
will be autopsied when the experiments in progress are finished. At

o e B o
ﬂuuﬁyﬁy the blood was sollescied E hﬂm”’ shin w

white blood cell counts were done, The animals were dissected, examined
for gross pathology, and sections of stomach, pancreas, liver, kidneys,
and suprarenals were made,

DETERMINATION OF ASCORBIC ACID., Ascorbic acid was deteérmined by

the method of Highet and west(éjbaaad upon the use of 2 standardized
solution of 2,6,~dichlorophencl indophenol in xylene, 4 modification
in the separation of the xylevewdye solution Irom the water phase was
made,
Reagents,

1. 0,03 ¥ HCL.

2, 2,6-dichlorophencl indophencl in xylene, Two 25 cc. portions
of water are used to extract C,1 gm, of 2,5~dicklorophencl indophenel,
The egolution is [{iltered, diluted to 200 ce,, cocled and acidified with

0,03 N HCL until red, The dye is extracted from the water solution with
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200 eo. of xylene., Seversl 200 co, portions of 0,03 N HCL are used %o
wash the xylene-dye sclulion whieh is then dried with anhydrous sodium
gulfete and filtered, This concentrated xylene-dye solution is used as
a stook solution from whigh tlm raagent for analysis is prepared by
diluting with xylene to give a photeslectric golerimenter reading of 150,

The used xylene-dye solution is recovered for further uee by
drying with anbydreus sodium pulfate snd adding congentrated stoek
solution to bring the reading up to 1%0.

3. Anhydrous godium sulfate,

Proceedure for determining ascorble acid in rab urine, The 2k heuwr

_ urine samples wore collected in the flasks bemeath the motabol iss cages

as described in the preceding section, These were transferred to 100 ce,
volumetris flasks and made to volume with water, in aliquot (usually
0.5, 1.0 er 2,0) estimated to contain from 0,01 to 0,06 mg, of mscorbic
asid was measured into a SO oc. glaas stoppered greduated cylinder
containing 10 co, of xylene-dye sclution reading 150 on the eolorimenter,
- The volume was brought to 25 ce, with 0,03 N HCl, The stoppers were
fastened in place and the gradustes shaiken in horisental position far
three minutes in & wmechanieal shaker with a speed of 370 i,P,%, In
preliminary experiments eoxidation of the ascorbic acid was found to be
complete in this time,

Then the graduntes were rcmi’m the shaker the xylene~dye and
water were emulgified, The stability of the emulsion varied with
different specimens of urine and in many ceses the xylens-dye layer
eculd not be separated even with centrifugation, At this stage the
origiral methed was modified by the uve ;:z‘ anhydrous sodium sulfate to
break the emulsion, In apecimens where the globules were large and
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partial asepsralion Yook plece 1% was possidle %o separate dhe layers by
gifting anhydrous sodiws sulflale on top of the mixture in the graduated
eyllinder without the uee of cenleifugation, Wop the mixture was wove
emilsilied iU was transflerred %o a 50 ce, centrifuge tube, ariydrous
sodiwn sulfate wag 2lfled en top of the foamy liguld, the tubes stoppored
and sentrifuged for 5 winutes ad 1900 R, P4, The xylons-dye laysr was
poured off and read in the photosleciric colorimster which had been sob
at zevre fov aylens, The eolorimeter vesdings were compared with those on
a graph plotted against known apeorbic acid soncentratiens, The total
exerebion of aseorbis acid for twenty-four hours was then caleculated,

RESULTS

BXPERINFKTS OF RATS TO DETESMING THE EFFEGT OF BEWADRYL UPCH THE

EXCRETION OF ASCORBIC ACID,

A, 8ix rats (Series I, #1 to #6) which had been plased in indie
vidual metabolism ocages, fasted two days, and weintaired for a eontrel
period on evaporated milk, were given 10 Mf of bvepadryl per day for 3
days, (nly small rises in aseorbic scid excretion were observed, (n
the {ourth day the dose of benadryl was incressed to 20 mg, por day and
ors the sixth day to 30 mg, Each increase in the dosage of benadryl
led to an inoreased euntput of asvorbie acid,

*Plgures indicate approximate amounts s Which varied scwewhat
with variations in food intake,
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TABLE I
THE EFFECT OF BENADSYL UPOR THE URINAKY EXCRETION
OF ASCORBIC ACID BY RATS

Values -represent mg. per 2L hours

—— — e
Date Rat Wumbers )
1 2 3 b 5 6
Control period |
8/22/L7 2.8 2.0 1.2 L.h 1,8 2.6
&fel/hy 37 1.6 1.8 1.3 1.6 2.0
3/3/47 k.6 3,2 2.6 1.6 2,7 2,7
2/ b7 3.3 2,6 3.2 1.7 2.1 1.k
‘}i’;‘;fl"%‘? g'? 2‘9 £ Et ;:' iﬂ? 2«5'} Lpg
10 ng. benadryl per day
/6767 3.0 34 2.7 2,% 37 3.1
2/ 47 3.9 be? RS 3.5 L2 3.7
2/6/4% 3o 6.8 3.b 2.6 35 Aol
20 mg, beradryl por day
2/ 087 4.6 6.l 3.9 2.k L.2 k.1
&?ﬂﬂ/h? 2‘6? éuz hpﬂ j.a ﬁﬂl,; h!h
30 mg, benadryl per day :
HAL/LT Sebs I 5.1 3.0 5.2 L0
2/Le/hy 5.3 5.2 koo 3.k L0 3.5

B, 8ix rets (Series il, #7 to #12), after the contrel period,
were given 6 mg, of benadryl each for 10 days, 12 mg., per day for 7 days,
and then 24 mg. per day for Ll days. Determinations were made for L days
sfter discontimuing the benadryl at which tise the ascorbic aeid EXCT@on

tion hed dropped to the original level. The rats were then auvtopaied,



TABLE i1
THE EFFECT CP DENADRIL UPOH THE URINARY TXCRETION
OF ASCURBIC ACID BY RATS

Values represent wg, per 24 hours
e T T T e T s S TR T G e e

Date Rat Numbers
7 & ? 10 11 12
Control period
10/10/L7 2.0 1.6 3.1 1ok 0.2 0.6
10/Lh/h7 2.1 1,1 1.7 . 1.5 0.3 2.6
10/15/k7 2,7 1.5 3.1 2.9 0.8 1.7
10/16/47 1.3 1.2 2.0 2.1 0.3 2,1
10/17/b7 2.5 2,1 3.1 2.7 0.9 3.3
10/20/47 2.9 1.6 3,2 2.2 1.0 14
10/80/k0 1.6 0.5 1.8 1.1 0. 8
10/22/L7 3.0 1.2 2.7 1,7 0.7 1.3
16/23/47 1.5 0.7 2.0 1.1 0.3 2.7
1o/2h/h7 2.9 1.k 3. 2.3 0.6 1.6
10/27/L7 1.2 0.k 3.0 1.1 O.k 1.8
10/26/k7 2.0 0.7 31 1.3 0.3 Oeb
AL/L7/ /07 2.6 0.7 2.1 1.3 0.3 0.6
11/28/L7 1.5 0.7 1.h 1.3 0.3 0.6
1L/19/h7 2.h 1.2 2.1 2.0 0.5 -
6 mg, benadryl per day
11/20/k? 2,0 1.2 2.1 L7 0.k 1.0
/2T 1.3 1.k 1.5 1.2 o.h 0.8
LL/28/k1 2.2 1.2 2. — 0.5 1.6
11/25/47 1.1 1.2 2,8 2.3 0.7 3.7

1L/26/47 2 ; 9, | 2.8 2.0 0.7 1.5



TABLE i1 {emta}

THE EFFECT OF BUNADRYL UPUN THE URINARY EXCRETION

OF ABCORBIC ACID BY RATS

Values represent ng, per 2L hours

Date Rat Humbers
{ & 3 10 11 i2
11/28/L7 0.9 0,7 1.7 L. 0.2 1.0
12/1/47 1.7 1.1 2.9 1.0 0.6 1.6
12/2/h% 1.7 0.6 1.7 1L 0.4 0.8
12 mg, benadryl per day
12/3/L7 2.4 1.2 2.9 2.2 0.8 1.6
12/4/47 1.8 1,2 2.1 2.1 0,7 1.4
re/5/4% 1.3 0,2 2.1 1.2 Oudh 0.8
12/8/4% 3.5 1.k 3.7 1.8 1.0 3.0
2k mg, benadryl per day
r2/9/L7 3.2 i.2 2,2 0.7 Q.7 3.3
12/10/471 0 1.6 3.3 4.3 1.6 4.6
12/1L/k7 2.9 1.1 3.2 2.h 1.6 3.6
12/k2/Ly 3.2 2.0 h.6 1.8 2,6 S.h
12/158/L7 3.2 1.4 5.2 2.4 o 5.2
12/36/h7 2.6 0.6 3.8 2.6 5.8
124/l 2.6 0.7 3.8 3.k 3.0 6.b
12/10 /hsy 3.6 - 6.5 3.8 b5 1L.0
12/13 /47 b2 0.h 6.2 6.3 5.1 10,6
12/2e/L b.2 died 6.8 2.k 3.5 10k
Benad~yl diseorntirved
1e/23/0% 2.8 e 3.8 L0 2,2 b
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TABLE 11 (oconmt,)
- THE EFFECT OF BENADRYL UPON THE URIEARY SXORETIOR
OF ASCORBIC ACID BY RATS

Values represent mg. por &L hours

Date : Hat Husbers
7 i 3 10 11 12
12/2k/L7 1.7 - 1.3 2.7 0.6 b3
12/26/4L7 1.7 e 3.h 1,0 0.7 2.3
18/21/47 0.9 - 2.1 1.2 0.3 1.0

€. Six rate (Serles III, 713 to #18), after being subjeoted to the
usual control period and a period of 12'11&:; on histadyl, which caused
no rise in ascorbie acid exerebion, were shifted, without interval te
18 mg, of benadryl per day for 7 days., The excretion of sseorbic acid
rose steadily during this period and dropped to a level slightly sbove
the original normal level L days after discontinuing benadryl.

TABLE 111
THE UFTFECT F BENADRYL, HISTADYL, AND NEGANTERGAR

UPCN THE URINARY EXCRETION OF ABCORBIC ACID BY RATS

Values represent ug., per 2L hours

Date Aat Bumbers
13 Ak 18 16 A8
Control peried ,
1/’1&{54&3 1 5{:’ Q‘fﬁ . 0&? 0’9 @ns



TABLE IIX (oont, )
THE BFFECT oF BENADRYL, EIﬁT&D?L, AND RBECANTERGAR
UPCH THE URINARY FIACBRETIOR OF ASCORBIC ACID BY RATS

Values represent mg, per 2L hours

1/16/u8 1.4 1.2 1.7 2.3 0.6 0.8

1/19/L8 1.6 i.h 1,3 1.7 0.5 0.9
1/20/48 1.h 1.9 1.5 2.0 0.7 1.1
/20 /48 1.5 1.k 1.3 LT 0.5 s
10 mg, histadyl per day
3/22/58 1.6 2.2 2.0 2.3 0.8 1.1
1/23/L8 1.1 1.5 1. 2.3 G. 8 1.0
L/26/08 0.6 0.5 0.9 1.3 0.3 0.6
1/27/48 0.8 0.6 1.k 1.7 0.h 1.0
1/28/h8 0.9 0.9 1.k 1.5 0.5 0.9
1/20/k8 1.3 1.k 1.9 1.k 0.9 1.k
1/30/L8 1.k 1.5 1.9 2.1 1.2 1.5
2/2/L8 1.2 1.3 ¥ 1.8 O.b 0.7
18 mg, benadryl per day
2/3/Lt 1.5 2.2 1.6 2.0 0.6 0.8
2/l/k8 2.0 3.2 2.5 2.3 1.0 1.8
2/5/48 2,7 2.6 2.9 3.0 1.2 2.4
2/6/88 3.3 3.3 3.2 2.7 Xk 2.6
2/3 /U 8.8 .k 7.2 7.2 5.8 2.6

Benadryl discontinued

2/10/48 L.2 5.0 L.b k.2 2.8 bl
2/11/hts 2.8 3.7 2.8 3.1 1.9 1.5



UPCH THE URINARY EXCRETION CF ASCORBIC ACID BY RATS

Values represent mg. per 24 hours

TABLE 1IX {ocoumd,)

TIE EFFRECT OF BENADRYL, HISTADYL, AND NECASTERGAN

15

Date

Rat Bumbers
13 14 i5 16 17 18
g/Li2/4u8 y 1.9 3.4 2.9 1.6 2.1
2/18/48 1.2 L.b 2.5 2.1 1.2 1.4
2/12 /L8 2.5 3.0 2.5 3.2 1.1 1.3
e/20/u8 1.9 2.4 17 3.0 0.9 1.0
3/4/h8 2.2 2,9 2.5 2.8 0.8 1.7
3/3/he 2.6 3.0 2.3 1.3 1.2 1.1
3/h/hk 1.2 1.3 0.9 3.8 0. 0.4
3/5/L8 1.8 2.4 1.8 3.0 1.2 1.3
3/8/48 2.6 3.5 2.4 2.0 1.2 1.3
3/9/48 1.5 1.2 1.3 e 0.3 0.6
20 mg, neoantergan per day
3/16/L6é 2.0 2,7 2,0 2.6 0.6 B8
3/11/48 2.2 2.7 2,0 2.0 0.6 0.5
3/12/48 2.7 3.3 2,k 2.8 1.b 1.4
3/15/L8 2.5 2.5 é.? ¥ 1.7 1.0
3/16/15 2.7 3.0 2,7 1.9 2.5 L5
3/16/Lu 3.3 3.0 2.5 1.0 1.5 1.8
3/13/46 3.1 3.0 2.2 0.7 1.7 L.b
3/a2/h8 3.h 3.7 3.2 0.7 1.2 1.6
18 mg. benadryl per day
3/23/h8 3.8 3.3 2,9 died 1.6 1.8
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TABLE III (cont,}
TRE EFFECT CF BENADRYL, HISTADYL, AND HECANTERDAN

UPCH THE URINARY EXZCRETION UF ABCORBIC ACID BY BATS

Values represent mg, per 2L hours

Nate fat Humbers
13 1l 15 16 17 18
3/2l/Le by 19 3.0 -~ 2.0 L.
3/e5/Lt 5.k 6.0 Lo i b2 b0
3/26/46 5.4 6.2 5.0 —-— 6.h S
3/30/u# 7.0 L.2 3.8 - b.h 2.6
benadryl disconbinued
3/31/48 5.2 5.8 2,8 . 3.3 2.0
L/6/u8 h.8 3.9 1.9 e 1.3 0.6
W/i/Ls k.5 h.2 1.k wen 1.5 0.7
/13/k¢ 3.8 3.0 0.9 - 1,2 died
b/zo/he 2.7 2.7 1.3 - 0.9 -

D, _?iv- of the gix rate (Verles 1il. #13 to #15, #16 died of &
reepiratory infection just prior to the begining of this part of the
experinents) used in part C were agaln placed on benadryl after a
ten day period on necantergan, which showed no activity in raising
ascorblie scid exeretion, They were given from 17 to 19 my, of
benadryl per day for seven days and showed an inereese in aseorbiec
acld exerati@n-awnparabia with previcus similar periods, After dise
eenbinuing the drug the excretion rate slowly returned te a high

normal level, Table 111,



<0

THE EFFICT GF HISTADYL UPCN THE EXCRETION GF ASCORBIC ACID,

Six rats (Series III, #13 to #15) were fasted two days and maine
tained for a eontrol pericd of & days on evaporated milk ard were then
given 18 mg, of histadyl per day for 12 days, No rise in ascorbie
acid exerction was obmerved, Table 1II,

THE EFFECT OF NECARTERGAN UPON THE EXCRETION LF ASCORBIC ACID,

A. 8ix rats (Serdes III, #13 to #18) after being subjected to a
control peried of & days, 12 days on 18 mg, of histedyl, 7 days on 18 mg.
of benadryl, & 20 day rest period, and & 10 day control period were
placed on 20 mg, of necantergan per dey for 10 days, Mo rise in
ascorbic scid exoretion was cbserved, Teble ILI,

B, 3ix rale (Series IV, f7 te f2h) which had been fagted two
days and placed on evapurated n.lk for a o ontrol period of § days were
given 20 mg, of recantergan per day for 8 daye, lNo rise in ascorbit

acid excretion was cbperved,

TABLE IV
THE EFFECT OF HECANTERGAN AND THEPHORIN U ON THE URINARY EXCRETION
OF ASCORBIC ACID BY HATS

Values represent mg, per 24 hours

Date Rat Numbers
17 20 2L 22 23 2l

Control peried

L/27/42 2.k 3.9 2.2 2.0 1.6 2.7
L/2s/hs 2.7 .5 3.6 2.0 2.0 2.6
WE "/&,{% 2,3‘? 3;3: 39? }*»l }-o::} 2,?



TABLE IV {cont,)

THE EFFECT OF NOCANTEROAN AND THUPHORIN UPON THE URIMARY EXCRETION

OF ASOCRBIC ACLD BY RATS

Values represent sy, per 2k hours

Date Hat lusbers
17 20 2% 22 &3 _ 2k
l/30/t 3.1 3.5 2.4 1.8 1.8 2.2
5/3/ut 3.5 hob 3.0 2.0 2.0 3l
S/h/LE 2.k 3.2 2,0 11 1.0 1.h4
26 mg, necantergar por day
5/5/h8 3.2 7% | 2.5 1.8 1.0 1.9
58/ dedk 3.8 i i, Lo 8.5
577748 2.7 3.2 8.0 L 15 .4
5/10/48 2.0 s 3.3 2.5 1.3 2.7
5L bt 2.6 2.7 2.0 1.0 1.2 2.6
5/LR L0 3.5 3.9 2.3 2,6 .7 2.6
Hecantergan discontirued
EYANT 2.9 3.2 2.3 1.8 1.8 2.7
Thepherin adninistered
5L/l 1.8 2.7 1.0 1.0 0.5 1.5
5/20/h 1.3 5.4 1.6 1.7 1.5 3.2
5/81/hb 1.6 Tohi 2.6 5.6 L. 3.2
s/e2/hp 1.0 7.8 2.4 2.2 2.2 3.2
S/2b/ht 2.1 6.6 5.0 3.8 3.h b0
5/e5/48 2.5 8.8 leas 3.2 L.2 L.b
576l b8 lol 5.2 2.4 3.8 5.0
5/21 /M6 5.2 10,0 b6 3.0 .2 Sk
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TALLE IV (eont.)
THE BFFECT OF NEOANTERGAN AND THEPHORIN UPCN THE URINARY EXCRETION

OF ASCORBIC ACID BY RATS

Values represent mg, per 2l hours

Date Hat Numbers

19 20 21 22 23 2h
5/29/48 e 10.2 5.0 L.6 4.2 .6
6/1/L8 6.6 10.0 5.k 5.0 L.8 7.0

Thephorin discontinued
6/2/4B 5.8  10.4 5.8 5. 5.6 7.6
6/3/L8 6.6 9.0 sS4 346 5.0 3.4

THE EFFECT OF THEPHORIN UPON THE EXCRETION OF ASCORBIC ACID,

Six rate (Series IV, #17 to #2L) which had been subjected to the
usual control peried, 10 days on naeantefgan, and 2 5 day rest period
were placed on thephorin, At first, consumption of the milk containing
the drug by the animals was erratic, none cating the normal amount. The
rat taking the largest quantity showed an early rise in ascorbic acid
excfation. As the animals became accustomed to the taste of the wilk,
the intake of milk and drug increased and the ascorbic acid exeretion
of all animéls roge, The results of this experiment are given in

Table IV,

The resulte of this investigation are graphically shown in the
curves of figures 2-5,
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AUTOPSY FINDINGS

dutopsies showed no pathology im the blood or tissues of rats
except multiple lung abscesses in the three which died and in two of

those killed at the end of Series I1I,

The writer is indebted to Dr, Frank B, Queen of the Patholegy

Department for performing the autopsies,
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DISCUSSION ARD CONCLUSIONS

As noted in the introduction, ascorbic acid has been shown to be
of importance in inereasing the resistance of the animal body to toxie
agents, In this emnnectiﬁn the following specific findings may be
cited,

 Ascorbic acid has been shown to be beneficial in the treatment of

lead poisoningé?)anﬁ to protect the body against the toxicity of a

nuzber of drugagc’?’la’;ljlt is &lso involved in the resistance of the

body to infectio El2,13,1h,1§)

The fact that certain drugs cause prolonged excretion'af lafg@
excesses of ascorbic acid by the rat indicates excess synthesis and not
merely inereased excretion of the preformed vitamingl)lt appears valid
to assume thet this excess synthesis of aaﬁorbic acid repreosents a
defense reactionvsf the organism for protection against the toxie
effects of the administered drug.

Upon this basis we have found that benadryl and thephorin, of the
antihistamine drugs tested, cause the production of excess ascorbic
acid by the rat, and presumably require it for their metabolism, while

this is not the case for the drugs histadyl and neoantergan,

Benadryl for these experiments was donated by Parke, Davis and
Companys Neoantergan by Merck and Company; Histadyl by Eli Lilly and

Company; and Thephorin by Hoffmann-La Roche, Inc,
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