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I N T R O D U C T I O N

Although the preparations oi natural corticotrophm (ACTLI)
a r e hiĵ hly purilied, these are extracts ol bovine or porcine
pituitary glands capable of inducing, in a proportion of pa-
tients, cither immetiiate or dehiyeil allergic reactions {Thorn
ct al. 1953). Reports on the incitlence, type and severity oi
allergic reactions to conimercially available AC'TLI were re-
viewed in a previous stuc]y {El-Shahoiiry 1965), A recent lind-
lny in this unit was the occurrence of immediate generahseti
hypersensitivity reactions following an intravenous iniusion
o f porcine ACTH in 10 of 200 (s per cent) steroid treated
patients who had received previous therapy M-ith animal
ACTH,

A polypeptitle containing the first 24 of the 39 aminoacids
n\ natural corticotrophm has been synthesised by Ciba (IV'-'',
tetracosactrin, "Synacthen"), This polypeptide, and its depot
preparation (Kl-S/uiho/iry 1965 and 1968) was sho\\'n to he
safe A\'hen given to patients with proven hypersensitivity re-
actions to animal corticotrophm. In 1967, Gideon Richter
1 ̂ united synthesisetl the 1—39 aminoacids of human cor-
ticotrophin and injections ol this material were iound by
Kaviirs cl al. (1968) to be a potent adrenocortical stimulant
a n d safe in three patients allergic to other ACTLI prepara-
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tions. Unlike tctracosactrin, this synthetic material, however,
has not heen available commercially. Recently Armour Phar-
maceutical Company synthesisetl, hy a thfferent process, the
polypeptitle chain of 39 aminoacids m correct se(]uence for
human corticotrophin. This synthetic human corticotrophin
has not heen trieil previcjusly in man antl this communication
reports its effect on adrenal function in normal volunteers.

M A T E R I A L A N D M E T H O D S

Four healthy female volunteers were given over a period of exactly four hours
an intravenous iniusion of 500 ml. normal saline containing 45 units oi animal
ACTU (Acthar), and another containing 1 mg. of the synthetic human ACTH
(Lot OEV 27109, Armour). One week was allowed to elapse between the two
infusions which were started in every case between 9 and 10 a.m. In cases i
and 2 the first infusion was the human synthetic ACTU and in the other two
cases, animal ACl^Il. The pulse and blood pressure were recorded before and
at the end of the infusion. Plasma 17-h\ di'ox\corticosteroi(.Is (i7-()lICS,
"cortisol") were measured immediately before and at every hour during the
infusion. Twenty-four hour urinary 17-OII-CS were also measured before and
on the day of AC'TII infusion.

Plasma i7-011-("S were determined by a modification (llaljieUl & Shiister
'959) of the jnethod of P/'trrsan ct nl. (1957); a metho<I ^vliicli ^̂ •.'̂ s shoA '̂n by
Peterson et al. to be highly specific for cortisol in blood. Urinary i7-C)H-CS
were measured after complete B-glucuronidase hydrolysis by a modification
of the method of Silher Sc Porter (1954) described by Liddle el al. (1955).

R E S U L T S

Results for urinary 17-OH-CS and plasma T 7-()H-CS are
shown in Tables 1 and 2 respectively. Basal urinary 1 7-OH-
CS excretion in the 4 suhects was within the normal range,
and the values in each case were similar hefore either type of
ACTH was friven. In all suhjects human synthetic ACTH
produced a marked rise in urinary I7-()H-CS. The I7-()H-CS
output was comparahle to that ol animal ACTH although in
cases 3 and 4 it was slightly higher.

Tahle 2 shows that with both types ol ACTH iniusion,
plasma i7-()H-CS at the iirst hour increased markedly over
the hasal values and this increase continued throughout the
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pericid ol: inhision. The dc_<>;ree ol response was similar with
the two types of ACTl I.

The pulse and systolie blood pressure rose at the end of
either inlusion but this chd not exceed 12 beats/nirn. and 1 <;;
mm. Hg respectively. No rise m diastolic pressure was record-
ed and none of the subjects complainetl of sicie eifects.

T A H t . E ,

l " r i , i a rv ,7-()ll-C^S in four ,,o,-,iial volunteers at ,est (tiasal) and (tu,i,iK intra-

v e n o u s i,ifusii)ns of , iiif;. liuma,, syntlu-tic AC^TH and 45 u,iits a,iimal AC^TH

^i\'cn over four 1,(HI,'S.

Case

,

2

3

4

A(;e
(in yrs)

sex

20 F

24 F

20 K

,6 F

Hasnl

5.8

9.2

7-9
6.,

['rina,y ,7-()H-CS

Uumai,
sv,itl,etic H

Acrvi

,4.8

•5-7
27.,

,8.8

mR/day

asal

7.0

9.0

8.5

7-1

A,ii,nal
ACTH

,5.0

15.6

25.6

,4.8

T A I i l . E 2

Pl ; , s ,na 17-OHCS at liasai (o) and duri,iK intrave,i()us infusio,is of , mR. Ill ,ma,,

sy,ithetic AC^Tll and 45 u,iits of animal A C T H given over 4 hours.
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2 ,
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,
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2

35
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3
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,7-OH-CS IL

4

39

4 2

47

45

0

,6

2 0

29

,6

t,Vioo,ii

Ani,iiat AĈ TH
(Time in hours)

,

33
30

36
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2

37
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3

35
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43
3S

4

46

39

45

39

D I S C U S S I O N

T h e results show that this newly synthesised human ACTH is
a potent stimulant of adrenocortical function when given as



454

an intravenous infusion. Since the dose given of both huntan
and animal ACTLI ^\'as m excess (jf that re(]inred for
"maximal" adrenal stimulation the results of plasma i y-Ol'L
CS were similar during both infusions. Also, the urinary 17-
OH-CS output in response to both types of ACTLI infusion
was ccjmparable. Uplo?! I'l al. (1970) found that an infusion
of purified luiman A C ! H had a longer duration of action
than that of porcine origin. This may explain the finding m
the present study of slightly higher urinary steroid output
after synthetic human ACl'Ll in 2 of 4 stibjects.

The synthetic human ACTLI was not given to patients
hypersensitive to animal corticotrophin since only a bmited
amount was available for clinical trial. A synthetie part of the
ACTH chain, tetracosactrin, is known to be well tolerated by
patients who are hypersensitive to animal ACTLI (El-
Shaboury, 1965 and 1968), though allergic reactions to depot
tetracosactrin have been reportetl recently (Bitnis 1969).
Llowever, these reactions were not clearly defined, and byper-
senstivity to pure tetracosactrin has not been proven except
in one case {.Icnscn & Sneddon 1969). Such proven cases of
hypersensitivity to a synthetic part of the ACTH chain, rather
than the vehicle for depot preparation, mtist remain rare
{Lanccl \()^G). Bromhaclier cl al. ( 1 9 6 9 ) found tha t a gelatin
preparation of a synthetic ACTLI 1—39 peptide had more
activity and longer duration of action than that of 1—24 ACTH
peptide. Since the synthetic polypeptide assessed in the present
study had the exact secjuence of the 39 aminoacids found in
human corticotrophin, it would seem reasonable to assume
that a depot preparation, when it becomes available, sliould
contribute a further advance in ACTLI therapy.

SUMMARY

The activity of a recently synthesised polypeptide chain of
39 aminoacids of human corticotrophin (Lot DEV 27109,
Armour) was evaluated in four normal volunteers. It was
found to be a potent stimulant of adrenocortical function M'hen
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given as an intravenous inlusion. Results of plasma and uri-
nary 1 y-hydroxycorticosteroids are compared ^̂ •ith those ob-
tained in response to animal ACTH infusion.
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