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VITAMIN C IN THE TREATMENT
OF WHOOPING COUGH
By
ARUN NETRASIRI, Dr. med., D.T.M.,
SWASDI SKULTHAI, M.B. and PRASONG TUCHINDA, M.B.
(Department of Pediatrics, Siriraj Hospital, Bangkok)

The use of vitamin C (ascerbic
acid)' in the treatment of whooping
cough was first suggested in 1936 by
Otani (1), who found that the vitamin
inhibited the growth of Hemophilus
pertussis in a solid culture medium.
A similar finding was reported in the
same year by Grooton and Bezssonof
(2), who showed that vitamin C in
a concentration of 80 mg. per litre
inhibited the culture of H. pertussis,
although it had no such effect upon
other organisms in concentrations as
high as 0.5 per cent, Otani also found,
in rabbits and guinea pigs, that in
the presence of vitamin C an intra-
dermal injection of H. pertussis
torin produced a diminished reaction.

The effect was observed when the
vitamin was mixed with the toxin
just before the injection as well as
when the animal received a preparatory
large dose of the vitamin. From his
observations Otani concluded that
vitamin C specifically inhibited the
growth of H.pertussis and also
inactivated its toxin. One hundred
and nine cases of whooping cough
were then treated solely with vita-
min C. The doses varied with the
severity of the disease : 50 to 100mg.
daily in mild, 100 s0 150 mg. in mo-
derately severe, and 200 mg. in severo
cases. The drug was given either in
a single dose or in two divided doses,
administered intramuscularly or in-
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travenously. Five to twelve injections
were given during the period of
treatment lasting from one to three
weeks.  Satisfactory response was
mbtained in 89 cases, of which 40
responded quickly and 49 not so quick-
ly, In the remaining 20 cases no
of fect was observed at all. According
to Otani better results might be ex-
pected if the treatment were started
within the first week of the paroxys.
mal stage.

Ormerol and Unkauf (3) of the
University of Manitoba (1937) inde-
pendeatly reported favourable results
with vitamin C. By means of the
urinary excretion test they showed
that unsaturation with vitamin C was
common in cases of whooping cough.
After saturation with the vitamin
marked clinical improvement was
observed as regards the occurrence
of vomiting. the frequency and inten-
sity of the cough and the whoops.
With the aid of the excretion test the
two worked out a standard dosage
for saturating any case of whooping
cough with viramin C within a few
days and to maintain saturation
throughont the course of treatment.
In the authors' opinion. based upon
the treatment of twenty - seven
patients, the administration of vita-
min C in whooping cough shortened

the duration of the disease from a

tnatter of weeks to days in most cases,

Vermillion and Stafford (4), also
in 1938, treated whooping cough with
vitamin C in the daily dosage of
150 mg. during the first three days,
and then 90 mg. until the symptoms
subsided. Results were favourable,
Out of twenty-six patients only two
remained indifferent to the treatment,

Contrary to these reports, in 1938
Gairdner (5) of the Hospital for Sick
Children, Great Ormond Street, in a
carefully controlled study, could not
confirm the geod effests of vitamin C
therapy, He treated twenty-one cases
of whooping cough with the visamin,
adopting the following daily dosage:
in the first week, 200 mg.; in the
seecond week, 150 mg. ; in subsequent
wéeks, 100 mg. The dose was used
irrespectively of age and weight,
with tue exception that patients less
than one year old were given half
the amounts. Except in the case of
a few of the younger children, who
received the synthetic ascorbic acid
Redoxon, the form of vitamin C
generally used was " Cevitamin", a
concentrate from natural sources,
The control cases were given cod
liver oil and & mixture containing
belladonna and bromide, The average

total duration of illness in ithe ex-

perimental group was 85 days, com-
pared to 41 in the control.  As th ¢
. . . [] o« . -
difference, in Gairdner's opinion, *~ gag
statistically insignificant, he conc 3, ,ded
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that there was no striking divergence
between the courses of disease in the
two groups. No mention was made,
however, of the effects of the treat-
ment upon the intensity and the
characters of the cough.

Nevertheless, vitamin C treatment
of whooping cough still finds strong
supporters among eminent pediatri-
cians in Switzerland, such as Glan z-
mann of Berne, and Feer of Zurich.
In his book: "Einfuehrung in die
Kinderheilkunde (1943)", Glanz-
mann . wrote on the subject of
vitamin C treatment of pertussis as
follows: " We have seon excellent
results in severe cases of whooping
cough, especially in pertussis lung
and pertussis brain, from begin-
ning the treatment with a daily
intramuscular injection of a big

dose of Redoxon forte (500 mg..

of ascorbic acid). ‘Already after two
or three injections a marked improve-
ment in the general condition and
an amazing reduction in the number
and the intensity of the cough attacks
could be observed, together with a
rapid decline in the fever and other
complications." Tate in 1944 Feer,
who had obtained unsatisfactory
results with several vaccines thera-
peutically as well as prophylactically,
followed the advice of Glanzmann
and used intramuscular injection of
vitamin C (Redoxon) in treating

nurslings and infants suffering from
severe whooping cough. He too
obtained surprising results. After a
few injections the attacks markedly
decreased first in frequency, and then
also in severity, so that coughin§
becamne bearable or disappeared com-
pletely. The dosage adopted was
2.5 ce. Redoxon forte (equivalent to
250 mg. ascorbic acid) daily or b ce.
of the same every two days. Five
to eight injections were usually
adminristered.

Procedure and Dosage.

Being in want of an effective
remedy for pertussis, and inspired
by the reports previously mentioned,
we decided to try the effects of

vitamin C in our own eases. The

study occupied the period from Sep-
tember 1947 to December 1948 and
included 105 children, all outpatients,
ranging in age from 4 months to 12
years. All of them had either a his-
tory of cough suggestive of pertussis, or
a history of contact. Some of them
even developed a typical paroxysmal
cough during the course of examina-
tion. The criterion considered to be of
particular diagnostic importance and
required in every case was the blood
changes characteristic of H. pertussis
infection, viz., the presence of leu—
cocytosis together with an absolute
as well ag relative lymphocytosis,
Physical findings supporting the
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Table 1
[ - ‘ —
* * Result of Treatment
| NO. of A B
Age
Cases Cured im. Not
. - proved | Improved
¢ mos Early spasmodic | V. 2 1 1 —
to | 20 ,,,,_-*_,,u...lz M. 10 5 5 —
1yr. Late spasmodic| V. — — — —
8 | M. 8 - 7 1
Early spasmodic | V. 9 6 1
9 18 17 M 8 - 8 -
yre. Late spasmodic | V. — — — —
1 M. 1] — — 1
Barly spasmodic | V. 7| 4 3 —
3 17 ) 13 *;— M. 6 3 _ 3 o .
2 yrs Late spasmodic | V. 3 1 2 -
4 M 1) ] — -
‘ Early spasmodic | V. 3 2 1 1
gyrs.| 14 M6y 1 4 =
yrs. Late spasmodic | V 4 1 3 -
L. 5 | M1l — L .
= | Early spasmodic | V. 4 | 1 8 —
5 vrs 14 b 13 M-9f 2 5 2
yrs. Late spasmodic | V. — — — —
N NN SN I U O A S
] Early spasmodic | V. 1 1 - —
6 vrs 12 o9 I M 8] ,i:”wt 6 2
yEe. B Late spasmodic | V. — — — -
8 | M8 - .5 2
| | Barly spasmodic | V. — — = -
7 - 12 10 o 7 i - M 7 e - 1 6 - 1
i Late spasmodic | V. 1 — | 1 -
yrTs. 3 M. 2 - | 1 1
G B

* A = Stage of disease at start of treatment, with No. of cases.

* B = Modes of administration, with No. of cases,
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diagnosis included sublingual ulcer,
subeonjunctival hemorrhage and
swelling of the eyelids.

Following the suggesticus of
Glanzmann and of Feer we adopted
as the only treatment a daily dore
of 500 mg. of ascorbic aeid, injected
either intraveuously or intramuscularly
ou siX successive days. Progress
after eich injection was recorded.
In this connection we had to rely

much on the information of the
parcnts.  They were instructed to
pay special attention to the attacks,
during the night time as well as
during the day time, und to the
characters and intensity of the cough,
so that their cooperation would be
more useful. Inecidentally we had a
valuable means of checking the accuracy
of the parents' statements., in the
paroxysm of coughing that often

Table 1T
No. of Results
Age - i
Cases Cured and lmproved '~ Not improved
1 yr. 20 19 (95 %) 1 (5 %)
2 yrs. 18 16 (78.8 %) 2 (1. 2 %)
3 yrs. 17 17 (100 %) - -
4 yrs. 14 18 (9235 ) 1 (7.15 %)
5 yrs 14 12 (85.7 %) ‘ 2 (14. 3 %)
6 yrs 12 10 (83.3 %) | 2 (16.7 %)
7-12 yrs. 10 8 (80 %) ‘ 2 (20 %)
resulted from the patient’s crying Results.

and excitement in connection with
the injection of the vitamin. After
the termination of the treatment
the parents were asked to bring
the patients to the clinic at least
once a week for following-up pur-
poses. Fourteen patients responded
to the request, though only for as
long as fourteen days, while the
rest disappeared altogether.

The results of the study have
been summarized in the following
tables (I and II).

As may be seen from Table I,
we classify our results into three
categories, viz , "cured", "improved"
and "not improved". Patients in the
first category either had complete-
ly ceased coughing, or still had
some cough which was so infrequent
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and so mild that it might be regarded
asinsignificant. "Improved" patients
continued to cough, but with much
less severity and frequency than
in the beginning, and the paroxysms
were usually unaccompanied with
vomiting. Favourable results were
often noticeable after the second or
the third injection of ascorbic acid.
Of the 105 cases treated as outlined,
ninety-five (=90.5% of all cases)
responded favourably, and only ten
remained unaffected. Patientstreated
early in the spasmodic stage obtained
more benefit from the treatment
than those treated late in the same
stage. Thus 27.5 per cent of cases
treated early were reported as
“cured ", as against 12 per cent in
the other group.

In Table II the results are
analyzed upon the basis of the pa-
tient’s age. The analysis suggests
that infants and younger children
respond to the treatment more satis-
factorily than eolder children.

Conclusion.

Judging from the above results
we are of the opinion that vitamin C
is an effective remedy for whooping

cough. Its exhibition is followed,

in over ninety per cent. of the cases,
either by an abeyance of coughing,
with rapid improvement in the general
condition, or by a marked allevia-
tion of the cough so that it is more
tolerable to the patient.

For pertussis in infants and
younger children vitamin C is the
most beneficial therapy available in
this countryat present.
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(Abstract of the article in the preceding
columns,

NOTES ON FILTERABLE VI-
RUSES. by Luang Trai Kisyanu-
karn, M.D., Head of the Depart-
ment of Pathology.)-

A historical review of the
developments leading to the concep-
tion of viruses as cause of disease.
The fundamental accomplishments
of Louis Pasteur and of Robert Koch
in microbiology and bacteriology,
aud the successful work of Edward
vaccinia, cited.

Jenner 1n aTe

Bivdences establixling the living
nature of the virus, means of isola—
tion and methods of study are
discussed. Various essential instru-
ments and devices, including bac-
terial filters, the ultracentrifuge
and the electron microscope, are
described. The author concludes by
pointing out the fields of work, in
tuition as well as in research, which
might be opened up in the presence
of trained workers and proper
equipment.

(30. Dec. 1948.)
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1. Hawk, P. B., Bernard L. Oser, and
W.H.Summerson: Practical Physio-
logical Chemistry, 1947 (London).

2 Vanino, L : Handbuch der Prae-
parativen Cheniie, 1936 (Muenchen).
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(Abstract of the article in the preceding
columns,

PREPARATION OF PURE URIC

ACID FROM URINARY CALCULI,

by Snong Unakul, M.B., Department
of Physiology.)

During the early part of 1946,
in the course of a chemical study of
urtiary calculi removed by operation
in the Siriraj Hospital, in which it
was revealed that practically ail of
tho stones were of the compound
type (mainly triple phosphate, ~alcium
oxalate, calcium carbonate, ammonium
urate), the author wanted to put the
calculi to some practical use and
decided to try the isolation of pure
urie acid. The following method was

found to be satisfactory and relatively
cheap, giving a yield of 2 to 5 per
cent. (unselected stones): Urate-rich
stones — usually brick red or yel-
lowish red in colour - were pow—
dered, sifted (No 40) and dissolved in
boiling hot sodium hydroxide (8%).
After shaking and standing over
night, the clear solution was siphened
off and the residue repeatedly sub-
mitted to extraction. The uric acidin
the united solutions was precipitated
with a slight excess of hydrochloric
acid, filtered and washed with water,
Dissolution in alkali and precipita.
tion with acid were repeated several
times. Yellowish colour was
completely removed by a single

treatment with chareoal.
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PRINCE MAHIDOL, THE
ROCKEFELLER FOUNDATION

AND THE MEDICAL SCHOOL
(Abstract).

The article reviews the contri-
butions of His late Royal Highness
Prince Mahidol of Songkla (M.D.,
C.P.H, Harvard), Father of the
reigning King, and of the Rocke-
feller Foundation towards the
modernisation of the Medical School.
It is based chiefly upon materials
collected from two sources: a book
by Professor A.G. Ellis, one-time
Dean of the Faculty of Medicine
(*The Gracious Deeds of H. R. H.
Prince Mahidol of Songkla in the
Advancement of Medicine in Siam”,
published (in Siamese translation)
for distribution by the Chulalong-
korn University, 1986) and an article
by the late Phya Aree Tarunabark,
formerly Deputy Dean (“A Record
of the Cooperation betwseen the
Siamese Government and the Rocke-
feller Foundation for the Promotion
and Development of Medical Educa-
tion”, printed in the Vejjanisit issued
in commemoration of the Medical
School Jubilee, 1940).

His ‘Royal Highness devoted
the last ten years of his short but
illustrious life to promoting the
standard of medical education and

public health of the country. It was
mainly through his benevolent acts,
directly as well as otherwise, that
the evolution of the present School
out of the old “Royal College of
Medicine” was initiated He gave
most generously from his coffers
in helping to lay foundation stones
for the path of progress providing
fellowships for teachers, donating
land and buildings for the hospital,
and giving funds for teaching and
research. He even went so far as
to study medicine himself, disregar-
ding his own delicate health and
putting aside his princely dignity,
merely in order to be able to render
assistance more efficiently. His
various scholarships have benefitted
no less than forty-four persons - doc-
tors, nurses and pharmacists — most
of whom are now engaged in teaching.
Several are occupying key positians
in the health services, His gifts
include a piece of land now wused
for the School of Nursing and
Midwifery and the Nurses’ Home,
the old nursing school building and
the attached matron's home, a buil-
ding for the surgical wards and one
half of the hospital's administration
building. He instituted the “Medical
Sciences ~ Funds”, which provide
foreign post graduate study for
teachers, and the “Siriraj Hospital
Research and Teaching Fellowship"
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(now generally known as ‘‘Prince
Mahidol’s Research and Teaching
Fellowship™), the first of its kind
in the country. It has been estimated
that in the ten years during which
he assisted the Medical School, he
gave away something between seven
and eight hundred thousand Bahts,
and all that without even once
asserting himself or allowing others
to openly allude to his aets.  He
flatly refused to be present at a
reception plahned by the university
authorities to officially acknowledge
his donations, and mutely refrained
from giving a name to the ward he
presented. Such attitudes of reser-

vedness simply bring out his magna-
nimity all the more poignantly. He
crowned off his lofty deeds by
bequeathing, upon his death bed, a
sum of five hundred thousand Bahts
to the university, in aid of medical
education, nursing and public health,

Of no less moment than these
donations was His Royal Highness'
work in gaining the assistance of
the Rockefeller Foundation for the
Medical School. TUpon the instiga-
tion of Dr. H. E. Barnes, Dr. Victor
(. Heiser of the Rockefeller Foun-
dation started discussions with the
then minister for Education, Chao
Phya Dharmasakdi Montri, which
rosulted in Dr. Richard M. Pearce’s

taking a trip to Bangkok to draft a
preliminary agreement. Thereupon
His Royal Highness was entrusted
with further negotiations, acting as
plenipotentiary representative of the
government. He spared no energy in
the task and won confidence as well
as admiration from leaders of the
Foundation, especially President Vin-
cent. Professor Ellis writes:" It is true,
that it cannot be asserted that the goal
might not have been attained had
he not assisted; but it is certain
that his great interest in medicine,
the fact that he himself was stud.ying

‘the subject, his straightforward nature,

his thoroughness and his generous
donations in aid of the School and
the Hospital already mentioned,
were instrumental in gaining a highly
favourable decision. .. This act of
his is to be highly commended, al-
though it is to be understood that
in thus extolling him, the worthy
deeds of others who aided in achieving
the success are not to be overlooked.”

A contract was signed for five
years, starting from October 10 th
1924, during which the Rockfeller
Foundation rendered most valuable
assistance. With Professor Ellis,
representing the Foundation, in the
chair of Pathology as well as Dean,
various other professors, nine in all,
were sent over to take charge of
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the different departments, while a
pumber of Siamese teachers were
given followships for post graduate
study abroad. preparing to take over
the work when the term expired.
Eighteen doctors and twelve nurses
thus obtained advanced training in
America and elsewhere. Building
funds were contributed, amounting in
all to 589, 869.95 Bahts, with which
the laboratories for anatomy, physio-
logy, pathology and hygeine as well
as the main operating theatre were
wwcred. The School of Nursing and
the Faculty of Arts and Sciences
mmhsre students receive pre—medical
@dacation, also received aid in the
may of teaching personnel and
m¥aterials. The five—year term ended
almost simultaneously with the much
lamented demise of His Royal
Highness, who right up to the end
was profoundly concerned with the
fate of the School. As a gesture
of respect and in recognition of his
greatness, the Rockefeller Foundation
agreed to extend the contract for
two years, during which additional
assistance and building funds were
granted. The material aid rendered
by this munificent institution cannot
be adequately assessed; the spiritual
benefit gained by the School is
inestimable.  His Royal Highness
himself fully realised the value of

the cooperation and revealed his
appreciation in a letter written to
Professor Ellis in the following words:
"“When the Foundation withdraws
after completing its work, how things
will be thereafter will depend upon
what kind of a school it has helped
to dewelop, and upon the ability and
conduct of the men who will take
over the direction of the school from
the representatives of the Foundation,
I firmly believe, however, that within
the five years or more of the
cooperation the Foundation and its
representatives will be able to place
the school upon a sound footing for
ever, in which work I shall be able
to feel myself honoured in having
played a part. And that I have
chosen to contribute large sums of
money and to devote my time as
well as myself to this institution
has been good and proper."

The gifts granted by His Royal
Highness and the aid rendered by
the Rockefeller Foundation have one
point in common - their being given
freely and without obligation. Not
a sign nor a tablet is there to remind
of those great deeds. It behoves the
beneficiary —the Medical School —to
find a fitting means of expressing its
gratitude. Thus to commemmorate
the benevolence of the Foundation
a " Rockefeller Library" might be
instituted, where records pertaining
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to the precious assistance might
be kept on view; and to perpetuate
the gracious deeds of His Royal
Highnessa" Prince Mahidol Day"
might be fixed for religious and
memorial services.  Such expres-
gions of thankfulness not only would
be most proper, but also would serve
to inspire teachers and students with

a strong sense of duty so important
in the future development of the
School.

The article concludes with an
apt quotation from Professor Ellis'
book:

"That he was bern unto this
world has made it indeed a better
place.”
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Nakorn Rajsima,

To
Sir,

Your Gazette reached me today.

certainly is an over-term baby.
fifty years earlier.

17, Jan. 49,

the Hon. HEditor, Siriraj Hospital Gazette,

Obstetrically speaking it
It should have been born at least

...... After rushing through the volume I am deeply

impressed ...... It is amazing for such an over-term baby to be pushed

through the ordeals of labour in so short a time.

I pray that this

Gazette be immortal - no matter what adverse conditions might arise,

Being a country doctor,
anything technical or academic

I am not in a position to contribute

Should there be any non - technical

job to be done for the Gazette in Korat, please do not hesitate to let

me know.

I shall be only too glad to do it.

Is contribution limited to doctors in Siriraj only ?
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