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Diet, as = contributory factor in the etiology
of peptic ulcer, was known to the early pathol-
ogists. In recent years the gubject has been
elaborated and various agpects Of diet brought
to light, and held to be regponsible causative
agents. Some‘of them were: 'carried' foods,
coarse foods, hot' foods, foods at high tem-
peratures, marked difference in the temperature
of various dishes; irregular meals, meals at long
intervals, ete. That diet propably is partly
responsible for the frequency of peptic ulcer in
India has been pointed out by McCarrison,
Bradfield and Somervell. And the various ways
in which the diet was accused were : increased
carbohydrate content of the food; markedly low
fat diet; gross deficiency ©of vitamins p, B
and C.

Now that laboratory methods have been
developed for assaying the various constituents
of the food, an investigation into the diet as to
its quality and deficiency <an be conducted

more rationally.
It has been observed by the writer that the

diet of the labourer, the common victim of
peptic ulcer in South Ipdia, is Ilacking Iin the
essential vitamins A and B, in addition to
variations 1in the proximate principles. The
present investigation has Deen jttempted for
the purpose of studying the amount of vitamin-
B deficiency by microchemical techniques, in
patients With peptic ulcer.

Towards the biochemistry of avitaminosis B,
contributions have been Jargely made Ly the
Oxford school of workers. The following may
be noted as their essential conclusions. In the
brains of experimental polyneuritic pigeons it
has been found that there was increased quan-
tity of lactic acid and diminished tissue respira-
tion in glucose or lactate golutions, when com-
pared with healthy controls. It has also been
shown beyond doubt that diminished oxygen
intake was entirely due to lack of vitamin B in
the tissue (Peters, 1936). Hence they con-
cluded that vitamin B was needed for the
oxidative removal of lactic acid. Thus the fact
was scientifically established that wvitamin B
was  gpecially concerned with carbohydrate
metabolism. Peters and Thompson (1934) have
studied the metabolism of pyruvate in vitro and
came to the conclusion that pyruvic acid, as an

1
intermediary metabolite, was inversely propor-
tional to the vitamin content of the brain. This
observation on the brain was applied to other
tissues of the ody, egpecially the blood; and
it was found that blood has increased inter-
mediate carbohydrate metabolites, especially
pyruvic acid which is formed in brain (Thomp-
son and Johnson 1935), Other intermediate
carbohydrate metabolites also have been found
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in the blood of avitaminous birds?especially
methyl glyoxal?as shown by Geiger and Rosen-
berg (1933), but this could not be corroborated
by Gavrilescu and Peters (1931) and Johnson
(1936). Johnson and others (1935) attempted
to correlate the above facts for the pyrpose ©f
assessing the vitamin deficiency of an individual
by estimating the pyruvic acid in blood. They
established the level in normal patients but could
find no person With B deficiency in England for
investigation. But in  China, Piatt and Lu
(1935) published their observations of the
presence °f pyruvic acid in the blood of beriberi
patients. Subsequently they (1936)
beyond doubt that the same can be applled as a
fairly accurate Jlaboratory test for the avita-
minosis B.

Many methods advocated for

estimating the pyruvate in blood. A qualitative
one can be used?a modified Rothera's test with

nitroprusside and strong ammonia?a blue-green
colour indicates the presence °f pyruvic acid.

confirmed

have been

Other tests are those of Simon and Piaux's, and
Posternak's quoted by Case. Quantitatively
various methods of estimation are available.

1. MacLean's method. Precipitation of
pyruvic acid with phenyl hydrazine and sub-
sequent estimation of unchanged hydrazine.

2. Clift and Cook's method (1932) is based
on the capacity ©f binding bisulphite.

Each method has its own advantages and dis-
advantages according to the medium in which
the pyruvic acid is contained; namely, muscle

filtrate, blood or cerebrospinal fluid.
The two methods used in the present investiga-

tion are modified MacLean's and Cook's. The
disadvantage of the first method is in the proper
extraction of the hydrazone of the pyruvic acid
from the plood, the advantage being that pyruvic
acid can be estimated as such. [hereas, in the
second method the advantage is the amount of
accuracy oObtained, with the disadvantage that
the pyruvic acid is estimated as an unknown
quantity of the bisulphite-binding substances in

the plood; the proportions of the remaining
variable moieties being also unknown. But with

the idea of having = clearer reading of the results

by = harmonious combination of both the
methods it was attempted to wuse both the
methods together and the

attempt was only
partly successful.

Pyruvic acid.?The estimations were done by
Case's method (1932). Peter's and Thompson's
modification (1934) was also tried but was
found to be less efficient, due to the following
reasons :?

1. Large quantities of ethyl acetate have to
be used.

2. The extractions are greater in number and
not quite satisfactory and demarcative.

3. Greater time is required.

Case's method involves the

principle == ‘
Excess of 2:4 dinitrophenyl hydrazine 1s
added to the deproteinized extract of the blood

following
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(the blood being taken under basal Conditions)-
. ; ; A
Pyruvic acid hydrazone along with other hxdl’ !
zones is formed in the solution and with
uncombined hydrazine are extracted
ethyl acetate. Neutralization of the acids use
for deproteinization is done to prevent the Sit'
sequent extraction of liydrazones other than tha
of pyruvic acid. Neutralization of the ethy
A

acetate extract instead of the preliminary VK
chloracetic acid extract is done to facilitate rapl
instead of repeated extractions with ethyl @°¢°
tate. The combined liydrazones are evaporate
and extracted with toluene, which giveg them up
more regdily than ethyl acetate. The pyruVlC
acid mojety is extracted from the others }n
i ; ] dis-

toluene with cold sodium cgrbonate, whlch -
solves only the pyruvic acid hydrazone ™

cold. The 2.4 dinitrophenyl hydrazone
pyruvic acid is extracted from the carbonate

after acidification with ethy]l acetate and Crys-
tallized. The estimate is done Ly the colorl'
metric method against a standard 2 . 4 dinitro-
phenyl hydrazone of pyruvic acid, the solven

being alcoholic potash which gives a deep re
colour.

wl |

A
-€

A

Experimental details.?The patient is not en@it
to take gpy solid or liquid food subsequen!:p o
previous night's dinner. The morning coffee )
allowed in some cases. Rest in bed is essential 1in
morning till the time of taking blood, the idea
to eliminate errors due to intermediate products ~
carbohydrate metabolism, resulting from exercise;
o 3 c.em. of blood are taken and immediately t¥ans
ferred to a weighed centrifuge tube containing 7 ¢
of 5 per «cent trichloracetic acid solution, dlBlPH
thoroughly, and the exact amount of blood adde
obtained "Ly reweighing. After sgtanding for half gA
hour the precipitate is separated by centrifuging a’t
extracted twice in the same fashion with 5 c.cm-
5 per cent trichloracetic acid. The combined extrac
are then made up to 25 c.cm. and 5 c.cm. are taken &7
titrated to pyg 2.0 with N.NaOH (N/100 HC1
thymol blue acid range is used as control). The amOl} N
of N.NaOH required to adjust to pH 2.0 the remainlll0
20 c.cm. is added and the volume made yp to 25 CQ,]ll]
with distilled water. One hundred c.cm. are taken ° 2
for egtimating the bisulphite-binding substances
15 c.cm. are allowed to stand 24 hours with 0.1 11 T,
gramme 2 : 4 dinitrophenyl hydrazine made up
1 c.cm. of 2 N.HCl. The whole is now shaken W1
20 c.om. of ethyl acetate in a glass-stoppered 50 ¢’
separating funnel. After geparation the aqueous l13Y6
which is nearly colourless, is extracted with a furtfle
.lO c.cm. of ethyl acetate. AS soon as the aqueous ]-ﬁyAg
is colourless, which is usual after three extractions,
discarded. The united ethyl acetate extracts now
tain all the uynchanged 2 : 4 dinotrophenyl hydfrazilA
together with the hydrazones which have been’ LOLME |
The liquid is also acid owing to the extraction ?f
certain amount of hydrochloric and trichloracetic
These are neutralized by shaking with solid caAcl.Hc,
carbonate. The solution 1is decanted into a )
evaporating basin, washing the calcium carbonate “*
further ethyl acetate until it is colourless. The wa5.
ings are added to the main bulk of the fluid. ! .
contents of the dish are evaporated on a water ba
to 1 c.cm. and then after removal from the D2
20 c.cm. of toluene are added. The glightly clou A
yellow solution is again transferred to the separati "
funnel and is thoroughly shaken with 5 c.cm. of ¢?.
25 per cent Na2CO.t solution. If pyruvic acid is 9
i

A

at+J

co

ginally present its hydrazone dissolves in the aﬂue?.e
layer, colouring it brown. This extraction is repea

with fresh Na>COs solution until the latter remai
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“irRC  repetitions wusually suffice. The

JETN
W] i earpe ! layers are mow acidified by

add .

or concientrated hydrochloric acid drop by drop,
intii fare as to be taken in neutralizing, especially
tur s"a“es' “or “ear ?f gplashing. If the tempera-

ad “ask rises by rapid addition of acid it is
5 lsable to cool the mixture during the process. The
D-p'- dinitrophenyl hydrazone ©f pyruvic acid 1s
Th|C1A§*e<A an<” a  lemon-yellow suspension results.

*¥ extracted in a geparating funnel with successive
. lI710"s of ethyl acetate until ~the aqueous layer 18
Th?U uss' Usually four 10 c.cm. extractions suffice,
acizi acetate solution now contains all the pyruvic
I hydrazone which is present and it is evaporated
Veil Des® *n a Slass basin on a water bath. The
ale ?W, .res*ue is dissolved when cool in 5 per cent
r>?tassium hydroxide, giving = deep red solu-

Po,, I.

tin A X -
L *s ina<’e 11p with a further known quantity
of - L A A v
nAAp P07as a co'our matchable with the
stand 74" C

OAOI the purpose Of the standard a pure preparation
mn,gAAC acid 2 . 4 dinitrophenyl hydrazone 18

tao/ n<"~a stock solution of this 1s kept in ethyl
% =te of such a strength that 1 c.om. is equivalent

VITAMIN B AND PEPTIC ULCER : NARASTIMHA RAO

459

to 0.1 mgm. pyruvic acid. A known volume is taken,
evaporated to dryness, and dissolved in alcoholic
potash just before actual colorimetry. The standard

synthetic 2 4.dinitrophenyl hydrazine of pyruvic acid
prepared in this laboratory gave 2 melting point of
at 29?C. temperature and

216?C. (uncorrected value)

759.6 mm. pressure, the values given by other authors
being 216.5? (Piatt and Lu, 1936) and 2147 (aAllen,
1930) .

Bisulphite-binding substance values

Principle.?The deproteinized blood extract at pH 2 is
taken and excess of bisulphite added. The excess bisul-
phite is removed with N/10 and N/100 iodine. Then
the combined bisulphite is liberated by the addition of
Na3P04 and immediately the amount estimated by
N/100 iodine. This is the modification of Clift and
Cook's method by Elliott et al. (1935).

Experimental details.?The remaining 10 c.cm. of the
deproteinized blood extract at pH 2 are taken and
allowed to stand for 15 minutes with 2 c.cm. saturated
NaH.SOn solution. One starch solution 1is then
added and then the uncombined bisulphite oxidized with
N/10 iodine solution till the last drop gives a definite

c.cm.

Table I

Bisulphite binding

Serial ion i . .
number Ase Durjg::; - Test meal SUggeStive of Barium meal suggestive of substances
1 35 5 Not done
2 27 Duodenal ulcer with
adhesions.
30 6/12 Duodenal ulcer Irregular and defective filling 8.6
duodenal cap.
4 30 Normal 11.14
40 3/12 Cicatrizing duodenal 9.9
ulcer with adhesions.
6 25 ? H racidi 10.12
7 38 14 D{l%?iear(lja](_i t—;ﬁcer I1l-formed and jrregular duo- 47.3%
denal cap?ulcer duodenum.
35 2/12 Could not be done Irregular and defective filling 23.73
duodenal cap.
o 50 3 Hyperacidity Hour glags contraction stomach 6.039
45 6/12 Hyperacidity 6.679
11 25 5 Active duodenal ulcer  Irregular and defective fi]ling 2.711 ¢
duodenal cap.
12 35 7 Duodenal ulcer with A 'niche' in the stomach 1.803
stenosis. wall.
13 55 6/12 Active duodenal ulcer Defective filling duodenal cgap 2.097
with barium gticking at the
ulcer area.
14 30 Nil abnormal Cap not visualized. At gpera- 3.115
tion showed a duodenal
ulcer.
15 35 'Many' Duodenal ulcer Marked pyloric stenosis 2.379
16 40 6/12 Not done 5.709
17 40 6/12 Not done 6.981
18 25 3 Duodenal ulcer with 5.709
adhesions.
19 30 3 Active duodenal ulcer Not definite 4.806
20 50 10 Pyloric stenosis ? 2.897
21 35 3/12 Chronic duodenal ulcer C(icatrizing duodenal ulcer 5.670
22 30 6/12 Active duodenal ulcer o oes
23 50 15 Duodenal idcer Cicatrizing ulcer with pyloric 6.714
stenosis.
i;l 25 4 Not done Well-formed duodenal .gp 3.406
55 8/12 Not done 5.419
26 50 2 Marked pyloric stenosis Pyloric stenosis 17.72
27 30 4 Hyperacidity Barium gticking to the ulcer 8.939
area in duodenum.
28 40 6/12 Marked duodenal O©b- 2.801
struction. .
29 25 2 Duodenal ulcer with Duodenal ulcer 2.716
stenosis.
30 28 2/12 Not done Barium gtjcking in the duo- 11.58
denum.
* Done after meals. t Not done under ideal conditions.
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blue colour. The colour of the solution is adjusted
to a faint purple, wusing N/100 Na2S03 solution
followed by N/200 iodine solution. Then 2 grammes
of NaJLP04?12 H20 are added and the iodine titration
is carried out at once with N/200 iodine made with
oxygen-free water. The end point is taken when the
standard faint violet persists for 30 seconds. The
original method of Clift and Cook required 10 c.cm.
of oxygen-free 8 per cent NaH.COs solution instead of
the phosphate and carrying o011 the final titration at
low temperatures. The bisulphite binding substances
are expressed as mgm. Pyruvic acid per 100 grammes
fluid (1 c.em. N/100 iodine?0.44 mgm. pyruvic acid).

Results.?Table I summarizes the findings of
bisulphite-binding substances in the blood of
patients suffering from gagtric or duodenal
ulcers the diagnosis being made by history, test
meal and barium meal findings. Some of them
that were operated upon were verified.

The pyruvic acid as hydrazone is estimated in
nearly all the cases but unfortunately values of
many of the cases had to be discarded because
of the slight difference in the tint for calorimetric
estimation which usually crept in on account of
tWO reasons, viz, the least delay in calorimetry
after the development of the colours and impuri-
ties in the ethyl acetate with which the pyruvic
acid is extracted.

Table II shows the pyruvic acid values when
estimated as pyruvic acid dinitrophenyl hydra-

zones.

Table II
: Bisulphite- .
n.?le;:lbaelr binding Py;:cuivdlc Percentage
substances

1 5.4 1.16 *

2 9.3 1.441 *

3 8.6 6.761 78.67
4 11.14 1.982 17.81

5 9.9 3.685

6 10.12 3.118

7 47.03 0.117

8 23.73 0.619 2.61
9 6.7 5.969 78.48
10 2.7 0.571 *
11 1.8 0.873 48.51
12 2.1 0.417 20.33
13 3.1 2.178 70.26
14 5.99 4.933 82.35
15 6.98 1.253 17.95
16 5.7 0.644 *
17 4.8 2.722 56.71
18 2.9 2.845 99.64
19 5.67 3.798 84.31
20 5.57 5.388 96.72
21 6.67 6.362 94.95

Indicates a greater percentage of experimental error.

Comment

It is difficult to assess the amount of pyruvic
acid present 10 ma= during health. The only
record that could be found is that of Piatt and
Lu (1936). They have recorded the readings of
23 healthy Chinese college students whose values
varied from 2.22 to 4.82 mgm. bisulphite-bind-
ing substances per 100 gm. of Dblood with an
average of 3.27 AN attempt has been
made to find the bisulphite—binding substances

mgm .

[Aug., 1938

values in healthy labour classes, a= the majority
of the 30 cases studied is from the same classes.

Table III

Values of

Serial bisulphite-
number binding
substances
1 4.7
2 3.1
3 2.7%
4 5.2%
5 3.3
6 3.1
7 6.353
8 4.580
9 3.228
10 3.906
11 1.704
12 3.354
13 1.457

These cases
conditions.

could not be studied under basal

Thus it is seen that considering the 11 cases
done under ideal conditions the bisulphite-bind-
ing substances values vagry from 1.457 to a
maximum of g 353, the average being 3.457
mgm. Piatt and Lu report the content of the
blood in established beriberi cases to be marked-
ly increased. But in none of the cases
they reported values higher than 10 mgm. per
cent. But in this connection it must be men-
tioned that some of the 'gastric ecases Showed
values higher than 10. An attempt has been
made to find the corresponding values of beri-
beri cases admitted to the hogpital, Seven cases
showing marked avitaminosis B were studied
and the values are noted hereunder (table IV)-

have

Table IV

Serial

Values
number

m%qqm
D e

It is interesting to note that one of the cases
(6) has shown a value of above 15, and others,
except case 4, show ynjiformly high values.

Qf the bisulphite-binding substances content
of peptic ulcer' patients excluding cases 7 and
12, where there was much unavoidable experj_-
mental epyop, the variation is from 2.1 to =
maximum of 23.73.

Fixing the maximum in a2 normal individual
as 4.8, as judged from the healthy students, nine
of the values are within the normal ,gpge and
the remaining ores beyond it; so much so that
i higher = bisulphite-binding
values  are  fairly frequent %

it appears that
substances
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these  patients. But  this Observation 1%
nre without possibilities °f error, ©N° chiet
which is the presumption SRRt the PYIUvic
*cid piojery of the Disulphite-binding sub
stances always bears the same hlgh percen;_
to the Utotal, But from the readings f
d%1e 11 it appears it is not quite true. tT;;et
nervations on this agpect are S° meagre
le discussion on the subject cannot be complete,
ut frorn *-jie proof advanced se far py Flatt
nei Lu  (1836) that blsulphite-bindi,ng 'sub—
ances values run parallel to the. v1tam1n-lB
ciency it may be concluded W:Ltll'l a fair
of certainty that these patients Ta;e
\oring from partial avitaminosis B- *9€
“le statement may P€ substantiated
that it is in these lower classes that

tr
bv+v

CLi
iiberi is fairly common. , £
] . 2 o
lle discussion of the subject ©» .the basis

msl findinSs and findings of animal eXperi-
Dot g7 be given in another paper.

Summary

substancesg if blood of

peAp, Lsum(himbgjtﬂdi@gs re found to be increased

o i definite
dEfil 8?0d percentage of cases, ShOWlI}g a
ciency of vitamin B in these patients.
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