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Recent Progress in Histamine and Antihistamine Research 
By CHARLES P. HUTTRER 2, New York, N.Y. 

Introduction 

In the following paper some of the publications are 
reviewed which have appeared since 1946 on the 
subject of histamine and antihistaminics and which 
are of particular interest to those working in these 
fields 3. Not only the clinical and commercial import- 
ance of the antihistaminic substances has contributed 
to a rich yield of publications but also the stimulus 
provided byinternational conferences, such as the"Con- 
gr+s mddicale" in Paris and the Meeting at the New 
York Academy of Sciences, both held in October 1947. 

Looking over these papers, one is surprised to find 
that rather little fundamental work has been done 
during the last two years concerning histamine meta- 
bolism, as compared to histidine which has been studied 
extensively from the viewpoints of distribution% re- 
quirements 5, its relationship to folic acid G, toxicity 7, 
metabolism 8, physiological activity 9, elimination 1°, 
histidase n,  and finally histidine decarboxylasO 2. 

While it has been possible to resolve lysine and 
tyrosine into a specific coenzyme and a common 
decarboxylase, this was not possible with histidine 
decarboxylase which apparently does not contain 
codecarboxylasO. The codecarboxylase oi tyrosine has 
been synthesized in crystalline form by KARRER 2. 
GUNSALUS, however 3, claimed that the compound 
synthesized by KARRER, namely the 3-phosphate o! 
Pyridoxal (I), does not have codecarboxylase activity. 
Additional evidence in favor of KARRER'S original 
contention is presented in a recent paper 4. 
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x Taken  in part from a paper presented at the combined Meeting 
of the A.A.A.S. and the A.C.S., Chicago, December 26, 1947. Revised 
October 1948. 

2 Warner Institute for Therapeutic Research, New York, N.Y. 
a Literature on histamine has been thoroughly reviewed till 1930 

in FELDBERG and SCIIlLF'S 13, and till 1940 in GUGGENHEIM'S book 14, 
Quite recently, an excellent book has been published by D. BOVET 
and F. BOVET-NITTt (S. Karger, Basel, 1.948), which covers the here 
discussed field in great detail. 

4 C. LYMAN, K. A. KIJIKEN, and F. HALE, J .  Biol .  Chem. 171, 
2~3 (1947). 

H. T. FULLER et at.,  Biochem. J .  41, 11 (1947). - A. NEO- 
BERGER and T. A. WEBSTER, Biochem. J.  40, 576 (1946). 

8 D. A. HALL, Bioehem. J.  41, 299 (1947). 
7 G. J .  MARTIN, Exp .  Med. Surg. 5, 191 (1947). 
8 K. SCHMID, Helv.  ehim. ac t a  29, 979 (1946). - H. BAUR, Helv.  

physiol, acta 5, C 9 (1947). - G. J .  MARTIN, Exp .  Med. Surg. 5, 191 
(1947). - C. TESAR and  D. RITTENBERG, J .  Biol.  Chem. 170, 35 
(1947). - R. M. FEATHERSTONE and  C. P. BERG, J .  Biol. Chem. 17I, 
247 {1947). 

W. D. MCELROY and  H. K. MICHELL, Feder. Proc. 5, 376 (1946). 
10 L. D. WRm~/T and  H. F. Rtssso elal., Amer.  J .  Physiol .  149, 130 

(1947). - E. W. PAGE, Amer.  J.  Obste t r ,  Gyn. 5L 553 (1946). - 
F. W. CHATTAWAY, Biochem. J.  41, 2~26 (1947). - W. FRANKL and 
M. S. DUNN, Arch. Biochem. 13, 93, 103 (1947). - P. HOLTZ and  K. 
CREDNER, Z. physiol .  Chem. 280, 1 (1944). 

11 C. J .  MOREL, Helv .  chim. acta 29, 905 (1946). - J .  R. KLEtN 
and N. S. OLSE~q, Feder. Proc. 6, 267 (t947).  - H.  A. KREBS, Bio- 
chem. J .  41, 34 (1947}. 

1~ A. E.  BRAVNSTEIN a n d  M. G. KRtTZMAN, Na tu re  15S, 102 
{1946). - E.  F. GALE, Adv. Encymol .  6, 1 (1946). - P. I,:ARRER and 
M. VISCONTINt, Helv.  chim. acta 30, 52, 268 (1947). 

la W. FELDBERC, and E. SCHILF, Histamine (Springer, Berlin, 1930). 
14 l~I. GUGGENItEIM, Die biogenen Amine (Karger, Basel, 1940). 

Publications on histamine on the other hand (here, 
of course, the antihistaminics are not included) have 
been restricted to the technique of histamine deter- 
mination and to histamine determinations in skin and 
other organs in normal and pathological conditions. 

But before discussing these, let us summarize some 
of the main-results obtained since the fundamental 
discoveries of BARGER and DALE 5, DALE and LAIDLAW "n, 
LEWIS 7 etc. 

Histamine 

The origin of histamine which is found in the 
animal body in sometimes surprisingly large quantities, 
is still not quite clear. It might derive from the 
essential amino acid histidine (to a small extent) by 

x H. M. EPPS, Biochem. J.  39, 42 (1945. - E. S. TAYLOR and 
E. F. GALE, Biochem. J.  39, 52 (1945). 

2 p.  KARRER and  3I. VtSCONTINI, Helv.  chim. acta 30, 82, 26~ 
{1947). 

a I. C. GVNSALUS and  W. W. UM~REIT, J .  Biol.  Chem. I70, 416 
{1q47). 

4 p .  KARR~R, M. VISCONTmI, and  O. FORSTER, Helv.  ehim.  acta 
31, 1004 (1948). 

G. BARGER and  H. H. DALE, Zbl. Physiol .  24, 885 (1910). 
H. H. DAL~ and  P. P. LAmLAW, J.  Physiol .  41, 31~¢ (1910). 

v T. LEWIS, The blood vessels, etc. (London, 1927). 
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the activity of an amino acid oxidase or histidase 1, and 
(to a larger extent) by the activity of decarboxylases, 
such as are found in mammalian tissues 2 or produced 
by  bacteria "~. The presence of histidine decarboxylase 
in the human body, however, has not been definitely 
proven*. Most of the histamine is immobilized and 
probably pharmacologically inactivated, being bound 
to protein. The mechanism by which histamine is 
inactivated and by which it is released is unknown. 
Histamine car~ be released by the junction of antigen- 
antibody or by ultra-violet rays, by skin irritation 
(extreme cold or heat, etc.), by muscle contraction, 
under the influence of ascorbic acid, cobra venom, and 
in many other conditions. Particularly important,  
from the practical point of view, was the observation 
that  histamine is released during, and most likely to a 
great extent responsible for certain anaphylactic and 
allergic manifestations 5. Consequently, the mechanism 
of histamine release in anaphylactic, peptone, and 
ascaris shock was subject of intensive studies e. ROCHA 
and SILVA came to the conclusion that  histamine is 
released in shock from the blood platelets under the 
influence of activated plasma trypsin. This, however, 
has lately been questioned by GEIGER 7. According to 
DANIELOPOLU 8 histamine release is only secondary to 
the prior release of acetylcholine. The distribution of 
histamine in plants, animals, tissues, blood under 
normal and pathological conditions has been widely 
studied (GIoGGENHEIM 9, p. 362). Blood histamine was 
found to be increased by 100 times in chronic myeloid 
leucemia 1°, 456 times in insulin shock n, 100-200 times 
in the blood of smokers ~*, increased in the blood during 
scarlet fever is, in blood during menstruation 14 and 
menstrual fluid ~5, 200 times increased in the skin after 
adrenalectomy xs, to cite just a few examples. 

1 S. EDLRAEHER, P. JUCKER, and H. BAUR, Z. physiol .  Chem. 
247, 63 (1937). - E.  A. YELLER, Helv .  china, ac ta  21, 880 (1938). - 
M. E. GREIG and  W. E. DE TURK, J.  Pharmacol .  84, 325 (1945). - 
L. F.  LELOXR and  D. E.  GREEN, Feder .  Proc. 5, 144 (1946). - 
C. J .  MOREL, Helv .  chim.  ac ta  29, 905 (1946). -- C. TARANTINO, 
Boll. SOC. I ta l .  Biol. Sper. 15, 973 (1940}; 20, 712 (1945). - g .  
BORGHI, Bull .  Soc. I ta l .  Biol. Sper. 15, 970 (1940). - O. W i s s  and  
M. KLINGLER, Helv .  chim.  ac t a  6, 150 (1948). 

2 H.  BLASCHKO, Adv.  Eneymol .  5, 67 (1945). 
a E.  F. GALE, Adv. Encymol .  6, 1 (1946). 
4 R. KAPELLER-ADLER, Wiener  kl in .  Wschr .  60, 395(1948) .  
5 C. A. DRAGSTEDT, Quar t .  Bull.  Nor thwes t .  Univ.  17, 102 (1943). 
6 M. ROCHA e SILVA, J.  Al lergy 15,399 (1944). - M. ROCHA e SILVA 

and  C. A. DRAGSTEDT, J. Pharmacol .  73,'405 (1941). - L. B. JAC- 
QUES and  E.  T. WATERS, J.  Physiol .  99, 454 (1941) . -D .  DANXELO- 
POLU, Sehweiz, med. Wsehr .  78, 567 (1948). 

7 E.  GEIGER, Arch. Biochem. 17, 391 (1948). 
8 D. DANIELOPOLU, Schweiz. med. Wschr .  78, 567 (1948). 
9 M. GUGGENHEIM, Die biogenen Amine (Karger,  Basel, 1940). 

a0 C. F. CODE and  A.  h .  MACDONALD, Lance t  2, 730 (1937). 
11 O. BILLIG and  F. H. HESSER, Arch. Neur.  Psyehia t r .  Chicago 

52, 65 (1944). 
12 E.  W~RLE and  G. EEFKEMAN, Klin.  Wschr .  19, 1160 (1940). 
XS M. CHAMBON, J.  BERTHIER etal., C. r. Soc. Biol.  138, 542 (1944) ; 

139, so6 (194s.). 
14 I. VANnELLL Bull.  Soc. I ta l .  Biol. Sper. 17, 315 (1942). 
18 G. GIBERTINI, BOll. Soc. I ta l .  Biol. Sper. 17, 237 (1942). 
16 B. R o s e  and J .  S. L. BROWNE, Amer.  J.  Physiol .  124, 419 (1938). - 

P. B. MARSHALL, J.  Physiol .  102, 180 (1943). 

Histamine determination in most of the cases was 
carried out, using the method of BARSOUM-GADDUM, 
modified by  CODE PARROT, and RICHET 1 published a 
bioassay method of histamine determination in 
organic fluids, based on the pharmacological action of 
anextract.  Compared with that of a known quanti ty 
of histamine, HALPERN and WALTHERT 2 described a 
method which permitted determination of histamine 
in presence of histidine. CANTONI "~ criticized the usual 
guinea-pig gut method by showing that  large doses of 
histamine will depress temporarily the contractile 
responsiveness of the gut. 

The physiological activity of histamine has been 
subject of intensive investigation. Its contracting 
effect on the smooth muscles, dilating effect on capil- 
laries, its secretory stimulating effect, helnocontraction, 
triple response of the skin, the similarities and dif- 
ferences of histamine and anaphylactic shock, are all 
well known and thoroughly reviewed by  GUGGEN- 
H E I M  (l. C.). I t  was found, furthermore, that  histamine 
in low concentrations can accelerate the regeneration 
of wounded guinea-pig tissues 4, that  histamine in- 
creases the permeability of erythrocytes for trypanblne 5 
and for CNS e. Ulcers produced by histamine were 
photographed 7,and gastric ulcers induced by cinchophen 
were found to have lead to a simultaneous elevation of 
the blood histamine level 1. In men, histamine in- 
jection produced gastric juice of high acidity but  low 
peptic activity 8, and gastric acidity induced by 
histamine was much higher in men suffering from 
ulcers than in women patients 9. During histaminic 
cephalgia the stomach acid curve was found to be 
elevated ~°. Histamine induced ulcers could not be 
prevented by vagotomy n, and nitroglycerin accelerated 
the occurrence of such ulcers. Histamine as a possible 
mediator of pain, was studied by KOCHTOYANTS et aL 
inU.S.S.R. 12. Histamine injection was made responsible 
for changes in the epinephrine content of the adrenals 13, 
and the action of histamine and acetylcholine on the 

1 j .  L. PARROT, C. DEBRAY, and  G. RIEHET, C. r. Soc. Biol.  137, 
729 (1943). 

2 B. N. HALPERN and F. WALTIIERT, C. r. Soe. Biol. 139, 365 
(1945). 

a G. L. CANTONI and  G. EASTMAN, J. Pharmacol .  ST, 392 (1946). 
4 F, PASqUINELLI, Boll. Soe. I ta l .  Biol. Sper. 15, 960 (1940). 

M. ROCHA e SILVA and  C. A. DRAGSTEDT, J.  Pharmacol .  73,405 
(1941). 

6 D. ROLLER, Klin. Wsehr .  22, 704 (1943). 
L. J.  HAY, R. L. VAsco, C. F. CODE, and  O. H. WANGENSTEEY, 

Surg. Gyn. Obst .  75, 10 (1942). 
s G. BJORKMAN, A. NORDEN, and  B. VONAS, Ae ta  physiol .  

Seand. 6, 108 (1943). 
G. E.  BROWN, Jr . ,  and  A. B. RIVERS, Amer.  J. Digest .  Dis. 12, 

33~(1945). 
10 T. F. THORNTON, ~5~. I-I. STORER, and  L. R. DRAGSTEDT. 

Proceedings  59, 140 (1945). 
11 L BARANOFSKY, S. FRIESER et al., Proe. Soe. Exp t l .  Biol. 

Med. 62, 114 (1946). 
12 K. S. KOCHTOYANT$, D. E. RYVKINA~ and  R. L..M[ITROPOLI- 

TANSKAYA, (U.S.S.R.), see Chem. Abstr .  40, 6645 (1946). 
13 L. BINET, C. r. Soc. biol. 135, 1197 (1941). 
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secretion of epinephrine was thoroughly studied I (see 
later STAUBa). 

The mechanism o/ histamine activity was investigated 
by chemists, pharmacologists and immunologists as 
well. The observation that  2-pyridylethyl amines had 
histamine-like activity, while 3- and 4-pyridylethyl 
amines had no such activity 3, led to the conclusion 
that the group:-  C H - N - C ( C H 2 C H 2 N H ~ ) - C - C H -  
is "essential" for histamine-like activity. 

The pharmacodynamic effects of histamine were 
attributed to the NH2-grou p, while the imino group 
supposedly should act as the anchoring group, fixing 
histamine to the cell receptors 4. This, however, was 
contradicted on the ground that  arginine (claimed to 
be a specific histamine antagonist) also counteracts 
acetylcholine and pilocarpine, which do not have free 
imino groups *. 

It has been stated repeatedly G that histamine acts 
on isolated muscles and in shock not directly but by 
intervention of released acetylcholine (see later7). 
According to PARROT and RICHET 8 histamine is pre- 
existing in the tissues bound to protein which at the 
same time plays the role of a "fixed antibody".  As 
soon as the antigen is introduced, it combines with the 
protein which simultaneously would release histamine 
and also heparin and perhaps acetylcholine. This 
interpretation is of course the opposite to DANIELO- 
POLU'S e findings. 

To begin with the technique we should mention 
that the accuracy of the classical BARSOUM-GADDUM- 
CODE method has been questioned by BRAM ROSE 9. 
Of new methods we could mention BARAUD'S ~° 
chemical determination of histamine (diazotization 
and colorimetric measurement) and HALPERN'S electro- 
photometric method n which is based on PAULY'S 
color reaction. Particularly important  is I~,~CINTIRE'S I2 
method of histamine purification which is suitable 
for quick determinations in series of samples, f . i .  in 
blbod plasma. 

1 D. DANIELOPOLU et al., C. r. Soc. biol. 138, 381 (1944). 
2 H. STAUB, Schweiz.  reed. Wsehr .  76, 818 (1946); Helv .  physiol .  

acta ,f, C 54 (1946); 4, 539 (1946). 
3 L. A. WALTER, W. H, HUNT, and R, J. FOSBINDER, J. Amer. 

Chem. Soc. 63, "2771 (1941). - C. NIEMANN and  J .  Y. HaYs,  J .  Amer.  
Chem. Soc. 6g, "2288 (1942). 

4 D. ACKERMAN and  W. WASMUTH, Z. physiol .  Chem. 260, 15b 
(1939); :.'58, 28 (1939). 

5 b:. CREO~CER and  W. SC~UMRICK, Arch.  Fxpt ] .  Path .  20Z, 155 
(1943/4). - W. J^DASSOH~', H. E. F]ERz-DAwo, and  H. VOLLEN- 
WVlD~R, Helv.  chim.  ac ta  z7, 1384 (1944). - S. W. LANDAU and  L. N. 
GAY, Bull.  J o h n s  H o p k i n ' s  Hosp.  74, 55 (1944). 

6 D. DAN1ELO~'OLU, Schweiz. med. Wschr.  78, 567 (1948). 
7 N. AMBACHE, J.  Physiol .  104, 266 {t946). - B. N. CRAVER, N. Y. 

Acad. Sci., in press {1947). - N. EMMELIN and  W. I;~LDBEnG, J .  
Physiol. 106, 482 (1947). 

8 j .  L. PARROT and  G. RICHET, C. r. Soe. Biol. 137, 380 (t943).  
9 B. ROSE, Arner. J .  Mcd. 3, 545 (1947). 

.O j ,  BARAUD et aL, C. r. Soc. biol.  222, 760 (1946). 
~ B. N. HALPERN and  F. WALT~tER'r, C. r. Soc. biol.  139, 365 

(1945). 
12 F.. C. MCINTIRE, I. W. ROT]f, and  J.  L. SHAW, J .  Biol. Chcm. 

170, 537 (1947), 

The histamine is extracted from an aqueous tissue 
extract  with butanol and recovered from the same by 
means of cottonacid succinate, a new cation exchange 
medium. From this, the histamine is eluted with 
diluted HCI and neutralized with NaOH to give an 
isotonic solution ready for bioassay. Recoveries are 
quantitative. 

Antihistamifle levels can be determined by the same 
method and actually included in the same procedure. 
In this case, the aqueous tissue extract  (before being 
treated with butanol) is extracted with ether. All 
amines, except histamine, will go nto the ether which 
should not be filtered through the cation exchanger 
but  worked up separately. 1V[cINTIRE and his coworkers 
give no data on antihistamine determinations. Their 
data on blood histamine concern animals only. This 
method was improved upon by ROSE NTHAL and 
TABOR 1. Shortly afterwards MCINTIRE reported the 
discovery of a new quantitative reaction for histamine 
with 2:4-dinitrofluorobenzene 2. 

PELLERAT 3 WaS the first one, to ourknowledge, to do 
systematic histamine (and also antil{istamine) deter- 
minations in human beings under normal and pathologi- 
cal conditions and also under antihistamine treatment.  

According to P E L L E R A T ,  the skin of the normal 
human adult contains an average of about 20 mg/kg 
histamine, determined by CODE'S method. This is 
lowered: in old age, after application of cold or heat, 
as a result of a TB-cuti-reaction, and in certain 
dermatoses. 

Cooling by chlorethyl anesthesia e.g. reduced the 
histamine content of human skin from 15 or 19 mg to 
3 mg (at the same time the histamine in the blood 
plasma was increased !). Consequently, skin which had 
been anesthetized did not react to heat with the usual 
wheal formation as normal skin did, since most of the 
histamine had disappeared. Further  experiments in- 
dicated that  skin histamine, displaced in this way, is 
fairly rapidly replaced, namely within about one hour. 
PELLERAT made the interesting observation (1. c., 
p. 16) that  two of his guinea-pigs 5 minutes after 
chlorethyl anesthesia developed asthmatic dyspncea, 
very similar to the one produced by a histamine 
aerosol. Later  on, a possible explanation for this 
phenomenon will be discussed. According to DE- 
KANSKI 4, the histamine content of the skin of the rat  is 
increased after moderate burns (60°), while it is de- 
creased after severe burns (80°). Examinations of the 
blood by PELLERAT showed that  human subjects have 
practically no histamine in their plasma, and about 
55-66 7/1 in total  blood while under certain pathological 

1 S. M. ROSENTilAL and  H. TABOR, J.  Pl~armacol. oz, 4'25 (1948). 
2 F. MCINTIRE, Anler.  Chem. Soe. Meetings,  Chicago,  March, 

(194s). 
3 j .  PELLERAT, Thesis {Lyon, 1945) and  Congrcs m6d. fran~ais, 

Paris,  Oct.  1947. 
4 j .  DEKANSKI, J.  Physiol .  106, 33 (1947). 
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Table I 
Pathological cases influetmed by histanfine (PELLERAT, 1. c.) 

Total blood Plasma 
Disease 

(~/1) (y/l) 

U r t i c a r i a  . . . . . . . . .  
U r t i c a r i a  . . . . . . . . .  
Cured urticaria 
Prurigo 
Artificial dermatite 
Artificial dermatite 
Zoster 
During Brocq 
Pruritus with eczema 

90 
115 

90 
2613 
128 

60 
160 
100 
125 

Pruritus after itches 
Pruritus by itches 
Pruritus by itches 
Pruritus by eutaneous irrita- 

tion 
Pruritus by cutaneous irrita- 

tion 

100 
82 
85 

120 

150 

3O 
25 

traces 
20 
32 

4 
traces 

0 
50 
45 
15 
15 

26 

28 

conditions the blood showed an increase of plasma 
histamine up from zero to 50 and in total  blood from 
60-260 7/1. 

CODE and MACDONALD 1 had found 1937 a 100-fold 
increase of blood histamine in a case of chronic inyeloid 
leucemia, and recently ROSE 2 reported a case with a 
500-fold increase of total  blood histamine. This patient,  
however, was neither allergic nor in shock. All or 
most of his histamine was evidently bound to the 
leucocytes. 

PELLERAT (1. C.) does not give figures on as thma 
cases, and ROSE did not find an increase in blood 
histamine of as thma patients,  while RANDOLPH and 
RACKEMANN 3 did  find it. 

The distribution of histamine over the different 
blood constituents has been studied by PARROT and 
GABE 4. BUSlNCO 5 determined the histamine content 
of the stomach wall of patients  with gastric or duodenal 
ulcers. And VANDELLI 6 found considerable amounts  
(2-04 y/cc) of histamine in human sperm. 

Physiological effects of interest were noted by  
DESCHIENS and POIRIER 7. They found that  the 
damaging effects of repeated intramuscular injections 
of histamine into guinea pigs (in lung, liver, kidneys) 
are similar to those produced by  poisoning with 
extracts  of either Ascaris megalocephala or Twnia 
saginata. 

Data  on histamine liberation deserve particular 
attention. According to EISA s smooth, and particularly 

1 C. F. CODE and A. D. MACDONALD, Lancet 2, 730 (1937). 
"~ B. RosE, Amer. J. Med. 3, 545 (1947). 
a T. G. RANDOLPH and F, M. RACKEMAN, J. Allergy lZ~, 50 (It~4[). 
4 j .  L. PARROT and M, GABE~ C. r. Soc. biol. 139, 965 (1945). 

L. Bus]Nco etal., Dull. Soc. Ital. Biol. Sper. 17, 595,598 (194'2). 
6 F. VANDELLI, Bull. Soc. Ital. Biol. Sper. 18, 73 (1943). 
7 R. DESCHIENS and M. POIRIER, C. r. Soc. biol. 141, 445 (1947). 
8 E. A. EISA, J. Roy. Egypt.  Mcd. Ass. 29, 134 (1946), see Chem. 

Abstr. 41, 2147 (1947). 

striated muscles, uterus, bladder, esophagus, heart,  
etc., all produce measurable amounts of histamine. 
Production of histamine by  the heart  is increased 
whenever the heart  is made to work harder as f . i .  
during high arterial pressure, after  adrenaline ad- 
ministration, during anoxemia, or under influence of 
small amounts  of carbon dioxide. 

Histamine liberatio~ /rom musdes (EIsA, 1. c.) 

Gastrocnemius of dog (40 g) con- 
tracted 10 sec produced . . . .  3.5 7 histamine 

Hear t  at  50 m m  Hg arterial blood 
pressure produced . . . . . .  0.6 7 histamine 

Hear t  after  0.1 Ing adrenaline, at  
150 mm Hg produced . . . .  40.6 y histamine 

Hear t  supplied with fully oxy- 
genated blood produced . . . .  0.34 y histamine 

Hear t  during anoxemia produced . 26.0 y histamine 

In this connection it is also interesting that  GOOD- 
MAN et al. 1 found increased capillary permeabili ty 
under the influence of anoxemia. I t  has been reported 
by BOVET ~ that  histamine is released also after ad- 
ministration of stilbamidines and of curare. The lat ter  
observation was confirmed by GROB et a i  3. (Liberation 
of a histamine-like substance from nmscle by  curare 
had previously been reported by ALAM el al.4.) Hista- 
mine liberation from the lung after adrenaline adminis- 
tration has been predicted (but not experhnentally 
proven) by BURN and DALE in 1926 ~. EICHLER and 
BARFUSS 6 have shown strong histaminemia in cats 
after toxic doses of adrenaline. And STAUB 7 found 
histaminemia in human subjects after adrenaline ad- 
ministration. He also noticed tha t  this histaminemia 
can be prevented by  previous administration of an 
antihistaminic drug, such as An t i s t i n - and  finally 
formula ted  the thesis that  histamine and adrenaline 
are partners in a compensatory mechanism, regulating 
the blood pressure. Consequently, blood pressure in- 
crease or vasoconstriction due to adrenaline would 
immediately be compensated by  increased histamine 
production .or release, and vice versa. BAUR and 
STAUB s found recently tha t  the sympathomimet ic  drug 
Sympatol  increased the histamine level of human 
blood plasma, just as adrenaline. According to GROSS ~ 
adrenalectomized animals withstand histamineshock 
almost as good as normal animals if balanced by 

1 J. GOODMAN, J. HENRY, and J. MEEHAN, J. Clin. Invest. Re, 
1119 (1947). 

2 D. Dov~L N. Y. Acad. Sci. Meetings, October, 1947, in press. 
3 D. GROg, J. L. LILIENTHAL, Jr., and A. M. HARVEY, Dull. 

Johns Hopkins. Hosp. 80, '299 (1!).17). 
4 M. ALAM and G. V. ANREP a al., J. Physiol. 95, 148 {1939). 
5 j .  H. BURN and H. H. DALE, J.  Physiol. 61, 185 (19`26). 
6 0 .  EtCHLER and F. BARrUSS, Arch. Exp. Path. Phann. 1'35, 

~245 (1940). 
H. STAUB, Sehweiz. reed. XVschr. 76, 818 (1946); Heir. physiol. 

acta ~, C 54 (1946); 4, 539 (1946). 
s H. BAUR and H. STAVe, Hclv. physiol, aeta 6, C 14 (194S). 
9 F. GRoss, ttclv, physiol, acta 6, 114 (1948). 
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desoxycorticosterone (desoxy itself gives only little 
protection, according to DOBYt). 

It has further been stated by DANIELOPOLU 2, AM- 
~ACHE 3, and later supported by CRAVER 4 that hist- 
amine (as well as barium) acts probably by releasing 
acetylcholine. AMBACHE'S conclusions, however, have 
been quite recently severely criticized by EMMELIN 
and FELBERG 5. Epinephrine, acetylcholine and hist- 
amine appear nevertheless, to be the principal actors 
involved in the intricate play of regulatory mechanism, 
which might be dependent of, or influenced by a 
number of other factors as yet unknown. 

A ntihistaminics 

Before discussing recent progress in this field, let us 
summarize some of the results prior to 1946 : -  

(a) Natural histamine antagonists:- Histamine is 
-in the organism-subject to oxidative deamination 
by histaminase (diaminoxydase of ZELLER6). This 
enzyme leaves the imidazol ring of histamine intact 
and needs oxygen for its activity 7. The question as to 
whether it is a flavoprotein, is not yet settled s. Hist- 
aminase has been purified by LASKOWSKI s until his 
product was 24 times stronger than the commercially 
available preparation (Torantil), but it was too toxic 
to be used in men against allergic manifestations, and 
per os administration proved useless, since it is inactiv- 
ated by pepsin and trypsin. According to LASKOWSKI, 

1. c., the hydrogen peroxide formed by the activity of 
histaminase in the reaction 

R-CH2CHzNH2 + 02+ H20*- R -CH~CHO + NHa+ HzO~ 

cannot be demonstrated experimentally, because even 
the purest histaminase preparations available are 
contaminated with catalase which immediately would 
destroy any H~02 formed during the reaction. 

Quantitative changes of histaminase in the blood 
and urine during pregnancy and particularly toxemic 
pregnancy have been thoroughly investigated ~'~° and 
have resulted in methods of rather accurate pregnancy 
determinations~O,n, and better insight into the histidin- 
uria of normal pregnancy, which is replaced by 
histaminuria in certain toxemic pregnancies 12. 

Other natural histamine antagonists are certain 
amino acids, such a arginine, spermine, which, how- 

ever, are 100,000-1 million times less active than the 
synthetic antihistaminic substances. The mechanism 
of their activity started a long controversyL In thera- 
peutically effective amounts (their effectiveness in vivo 
has never been proven), these alninoacids would be 
much too toxic for human beings. 

(b) Synthetic histamine antagonists:- In 1941 FELL,  

SHELDON et al. 2 coupled histamine with azoproteins 
and were able to stimulate in vivo the formation of 
histamine antibodies by repeated administration. With 
one of their products, marketed as ,,Hapamine", 
occasional relief was obtained in allergic conditions. 
Similar compounds were also prepared by WENT and 
KESTY0S, 1942 ~. The specificity of the antibodies so 
formed, has, however, been questioned 4. 

In 1943, ROCHA e SILVA 5 prepared several amino- 
acid conjugates which upon tryptic or acid hydrolysis 
liberated histamine. The most active compound of this 
series was only 3 times as active as arginine, and 
consequently no clinical tests have been made with 
these compounds. 

The first synthetic preparations which deserve the 
name of true antihistaminic substances, were prepared 
at the Fourneau Institute in Paris and reported by 
BOVET and STAUB, 19376, and STAUB 7. They were 
rather simple chemicals such as N,N-diethyl-N 1- 
phenyl-Nl-ethyl-ethylenediamine (F 1571) or thym- 
oxyethyl-diethylamine (F 929). Within a series of 17 
analogous amines and 21 ethers, the above two 
compounds were the most active. Given in doses of 
10-20 mg/kg intravenously to guinea-pigs, they 
protected them against 2-6 otherwise Iethal doses of 
histamine given subcutaneously. Similarly, the animals 
were protected against histamine aerosol and against 
anaphylactic shock. These compounds, however, were 
extremely toxic for men and could therefore not be 
used clinically. In 1940 intensive antihistamine re- 
search at the Rh6ne-Poulenc Laboratories in France, 
led to the discovery and marketing of R.P. 2339 
(Antergan), which is N,N-dimethyl-Nt-phenyl-N 1- 
benzyl-ethylenediamine. This compound was about 
4-5 times as active as the previous Fourneau com- 
pounds and at the same time far less toxic. Clinically, if 
provided effective relief in allergic manifestations, 
particularly in hay-fever and urticaria. 

1 T. DOBY', Schweiz. reed. Wschr. 76, 485 (1946). 
2 D. DAN1ELOPOLU, Schweiz. med. Wschr. 78, 567 (1948). 
3 N. AMBACHE, J. Physiol. 104, 266 (1946). 
4 B. N, CRAVER, N. Y. Acad. Sci., in prcss {1947). 
5 N. EMMELIN and W. FELDBERG, J. Physiol. 106, 482 (1947). 
6 E. A. ZELLER, Helv. chim. acta el, 880 (1938). 

E. WERLE, Biochem. Z. 311, 329 (1942). 
s M. LASKOWSr~b J. M. L~MLEV, and C. K. KEITH, Arch. Biochem. 

6, 105 (1945). 
G. V. ANREP, G. S. BARSOUM, and A. IBRAm.~, J. Obstetr. 

Gynecol. 5t, 619 (1947). 
x0 R. KAPELLER-ADL~R, Brit. Med. J. 717 (19.17). 
it A. AItLMARK (Sweden), see Biol. Abstr. °1, 8534 (1947). 
12 R. K.~PELLER-ADLER, Wiener klim VCschr. 60, 395 (1948). 

1 D. ACKERMAN and W. WASMOTH, Z. physiol, Chem. 260, 155 
(1939); 258, 28 (1939). - S. EDLBACHER, P. JUCKER, and H, BAUR, 
Z. physiol. Chem. 247, 63 (1937). 

J. M. SHELDON, N. FELL, J. N. JOHNSTON, and H. A. HowLs. 
J. Allergy 13, 18 (1941). - N. FELL, G. RODNEY, and D, E. MARSHALL, 
J. lmmunol. 47, 237 (1943). 

a L. KESTYOS (Debreeen), see Chem. Abstr. 3S, 3731 (1944). - 
I. WE~T and L. KESZTV0S (Debrecen, 1946), see: Chem. Abstr. 12, 
3062 (1948). 

4 G. S. CoFrt~ and E.A. KABAT, J. Immunot. 52,.201 (1946). 
~l. ROCIIA e SILVA, J .  Pharmacol. 77, 198 (1943); 80, 399 

(t o.l,t). 
6 L). 13OVET and A. hi. SrAUB, C. r. Soc. biol. 124, 547 (1937). 
7 A. STAUB, Ann. Inst. Past. 63, 400, 420, 485 (1939). 
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Since that  time a number of other products have 
been marketed in Europe and in U.S.A. known by 
their trade-names as Neoantergan, Antistin, Pyri- 
benzamine, Benadryl, etc. (Antergan has lately been 
withdrawn). Most of these compounds are strong 
local anesthetics; Neoantergan f.i.  was found by 
DEWS et al. 1 to be 3 times as potent  as Procaine. The 
local anesthetic properties (as well as the adrenergic 
potentiating effect 2 are independent of the antihist- 
amine activity 3. 

As to the possible mechanism of antihistamine 
activity, the following can be said :-- these drugs do 
not enhance the activity of histaminase, they do not 
combine chemically with histamine s, they most likely 
do not interfere with the formation of antibodies 5. 
Some of the experimental results, however, seem to 
indicate that junction of antigen and antibody might 
be hindered by antihistaminics s. The most generally 
accepted theory is that antihistaminic substances 
displace histamine from the cell receptors rendering 
the t issues- in some as yet unknown way- less  suscept- 
ible to the activity of histamine. According to STAUB 7 

antihistaminics might be capable of preventing the 
formation of histamine. PAYOT 8 reported that  they 
also hinder the enzymatic splitting of acetylcholine. 

The name "antihistaminic substances" has been re- 
peatedly criticized, and GILMAN has proposed to call 
them histaminolytic substances, because they do not 
interfere with the release of a chemical mediator but  
prevent him from reaching the receptor mechanism of 
receptor cells; consequently they ought to be con- 
sidered not as physiological antagonists but  rather as 
blocking agents s. 

Let us again begin with the technique : -  

(i) Technique o /eva lua t ion . -Cons iderab le  time and 
effort has been spent to find reliable methods which 
would permit correct evaluation of the different syn- 
thetic antihistaminics. LEvY and SEABURY 10 described 
a spirometric method, and CASTILLO and DE BEER 11 
used the so-called tracheal chain for evaluation of anti- 
histaminic drugs. TRAUB et al. 12 determined the activity 
by measuring the ability of the drug to suppress hist- 

1 p. B. DEWS and J. D. P. GRAHAM, Brit. J. Pharmacol. 1, 278 
(1946). 

2 E. R. LOEW, Physiol. Rev. 27, 542 (1947). 
3 B. N. HALPERN, G. PERRIN and P. B. DEws, C. r. Soc. biol. 

141, 1125 (1947). 
4 A. STAUB, Ann. Inst.  Past. 63, 400, 420, 485 (1939). 
5 A. LEYA, C. r. Soc. biol. 140, 194 (1946). - R. L. MAYER, PH. C. 

EISMAN, and K. ARONSOS, J. Bacteriol. 5- °, 257 (1946). 
6 p .  "~rALLERY_RADOT, B. N. HALPERN, a n d  A. HOLTZER, C. r .  

Soc. biol. 141, 229 (1947). - S. ~¢V. LANDAU, H. L. HARRIOTT, and 
L. N. GAY, Bull. Johns Hopkins' Hosp. 83, "]43 (1948). 

7 H. STAUB, Schweiz. reed. Wschr. 76, 818 (1946); Helv. physiol. 
acta 1, C 54 (1946); 4, 539 (1946). 

s p. PAYOT, Schweiz. reed. VVschr. 76, 1159 (1946). 
9 A. GILMAN, J. Allergy, 19, 281 (1948). 

10 L. LEvY and J. H. SEABURY, J. Allergy lS, 244 (1947). 
i t  j .  C. CASrILLO and E. J. DE BEER, J. Pharnlacol. 89, 11)4 (1947). 
12 F. B. TRAUS, U. FRXEDEMANN, and D. LAr~DSTADT, J. Allergy 

lSj 273 (1947). 

amine action on the skin capillaries of the rabbit. 
WELLS at the N.Y. Academy of Sciences 1 proposed to 
evaluate them by the help of a mathematical equation 
which would relate the affinity constant of histamine 
for the cell receptor to the affinity constant of the 
antihistaminic drug for the cell receptor. 

H R  H 

~ B2 R T H--o~ + ~ B q- ~x'c¢" 

Very exact results were obtained by SCHILD 2 who 
developed an idea of CLARK and RAVENTOS 3 which had 
proposed to measure drug antagonism by using as 
measure of activity the concentration which would 
neutralize the effect of a 10-fold increase of active drug. 
SCHILD determined such values and called them Pa 
which stands for the negative logarithm to base 10 of 
the molar concentration of an antagonistic drug which 
will reduce the effect of a multiple dose x of an active 
drug to that  of a single dose. Each drug-antagonist 
pair is characterized by four Pa-values, and this gives 
a more complete picture as the usual one which is 
influenced by duration of action and by concentration. 
His graphs show that  Neoantergan is an extremely 
discriminating antagonist being 40,000 times as active 
against histamine as against acetylcholine. Atropine is 
1000 times as active against acetylcholine as it is 
against histamine. And Pethidine (ethyl-4-phenyl-1- 
methyl.-piperidino-4-carboxylic acid, prepared by 
SCHAUMANN) hardly discriminates between the two. 

STAUB ¢ had noticed already 1939 that  the stronger 
antihistaminic a given compound, the poorer anti- 
acetylcholine it was, and vice versa. This point can be 
seen quite clearly on SCHILD'S pictures. 

SCHILD'S method has recently been improved by 
MILLER and coworkers 5. ROCHA e SILVA, however G, 
considers the dynamics of recovery of the isolated 
intestinal strip as a more reliable basis for quantitative 
determinations of drug antagonism. 

BUKANTZ and DAMIEN 7 discovered that  antihist- 
aminic activity can be measured in  vivo by means of 
fluorescein. In normal subjects fluorescein disappears 
rapidly under the influence of histamine, and anti- 
histaminic substances always neutralize this effect. In 
allergic subjects fluorescein alone is visible only for a 
short time (probably due to presence of histamine), 
but when antihistaminics are added, fluorescence is 
visible for a prolonged period of time. 

1 j .  A. "WELLS, N. Y. Acad. Sci. Meetings, October 1947, in 
press. 

2 H. 0 .  SCHILD, Brit. J. Pharmacol. ~, 189 (1947). 
3 A. J. CLARK and J. RAVENTOS, Quart. J. Exp. Physiol. 26, 375 

(1937). 
4 A. STAUB, Ann. Inst. Past. 63, 400, 420, 485 (1939). 
5 L. C. ~IILLER, T. J. BECKER, and M. L. TAINTER, J. Pharmacol. 

9e, 260 (1948). 
M. RocnA e SILVA, and W. T. BERALDO, J. Pharmacol. 93, 

457 (1948). 
7 S. C. BUKANTZ and G. DAMIEN, Science 107, 224 (1948). 
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(ii) N e w  antihistaminics and related c o m p o u n d s . - I n  
discussing the new antihistaminics and some related 
compounds published during 1946/7, we have to men- 
tion the thiophen analogs of Pyribenzamine (PBZ) re- 
ported almost simultaneously from the Laboratories of 

I 2 \ - - j  ' s /  /% I 

N N 
(II) (II i )  

Pyribenzamine (Ciba) Thenylene  (A~Bo~T) 
(PBZ) His tadyI  (ELI LILLY) 

~/V-53 (WM. R, W&RN~R) 

ABBOTT 1, AMERICAN CYANAMID 2, MONSANTO a (in col- 
laboration with ELI LILLy4), and WM. R. WARNER 5. 

LICHTFIELD et al. ~ found superior activity and di- 
minished toxicity in. animal experiments with the 
chloro and bromo substituted thiophen derivatives (V) 
and (VI), as compared With the unsubstituted com- 
pound (III), which has about the activity of PBZL 
Diatrin (IV), the phenyl analog of Thenylene, has been 
reported by VIAUD s as being completely inactive 

s 

N 

Diatr in (WA~ER) Chlorothen ( A ~ C A N  
(IV) CYANAMID) 

(v) 
(R.P. 2740), but when prepared by LEONARD and 
SOLMSSEN a and tested by ~ERcoLI e[ al. 1° (all of the 
VCarner Institute for Therapeutic Research, New 

H2C/ \ / ~  CH2--[ ~ ;--Br CtL2 

I ! ii I 
/ ~ / N / ~  

2- -N- -CH2CH2NMe2  H C / CH,  1 
N a ~ 

(AM~mcAs CYASAmD) \ \ J  
(vI) 

Thephor in  (HOFFMANN-L~. ROCHE) 
(vii) 

1 A. W. WESTON, J. Amer. Chem. Soc. 69, 980 (1947). 
-~ R. C. CLAPe et aL, J. Arner. Chem. Soc. 69, 1549 (1947). 
a H. M. LEE, W. G. DINWIDDIE, and K. K. CHEU, J. Pharmacol. 

89, 183 (1947). 
4 L. P. t{YRIDES, F.  C, 5lAYER, and F. B. ZIENTY, J, Amer, Chem. 

Soc. 69, 2239 (1947). 
5 N. ERCOLI, R. J. SCHACIITER, F. LEONARD, and U. V. SOLI~SSEN, 

Arch. Bioehem. 13, 407 (1947). 
6 j .  T. LICI~T~IELD Jr., et al., Bull  Johns Hopkin's Hosp. 8/, 44 

(1947). 
S. M. FEINBERC, and T. B. BER~STEt.n, J. Lab. Clin. Med. &?, 

1370 (1947). 
P. VmVD, Produits pharmac. 2, 53 (1947). 
F. LEONARD and U. V. SOLMSSgN, J. Amer. Chem. Soc., in 

print (1948). 
x0 N. gacogL R. J. SCHACHTER, W. C. HUEPEE, and M. LEwis, 

1. pharmoco]. 93 210 (1948). 

York, N.Y.), it was found to be about as active as 
Antergan, and of considerably lower toxicity. Phar- 
macological findings were born out by clinical reports 
(to be published shortly). 

Thephorin of HOFFMANN-LA ROCHE 1 can be inter- 
preted as a substance in which the aliphatic chain 
-CH~CH2NMe, has participated in ring closure, some- 
what similar to Antistin (VIII). The clinical evaluation 
is still in progress, but in 25 % of human allergy cases 
studied by KESTEN et at. ~ the side-effects were strong 
enough to warrant discontinuation. 

CH2C : N 

t I 
H N  CH~ 

CHz 

S S 

CH~CH2NMe ~ CH2CH~NEtz 
(R.P.  3015) (R.P.  2987) Diparcol  

(Xlii) (XlV) 

I G. LEHMANN, N.Y. Acad. Sci., October Meetings 1947, in press. 
2 B. M. KESTEN and C. S•EARD, Jr., J.  hlvest. Dcrmat. 9, 65 

(1947}. 
3 G. RIEVESC~L, U.S.P. 2427878. 

E. R. LOEW, Physiol. Rev. 27, 542 (1947). 

Ant i s t in  (CmA) 
(viii) 

According to LE~MANNI,, Thephorin antagonizes 
epinephrin-induced responses, reduces the incidence of 
duodenal ulcers caused in dogs by continuous histamine 
administration, and influences the histamine-stimul- 
ated gastric secretion in dogs. 

c5 
U . S . P .  2427 878 (x) 

I~IEVESCHL (PARKE DAVIS) 
(IX) 

Reduction oI histamine-induced gastric secretion is 
also claimed for RIEVESCHL'S propyl ether of benz- 
hydrol (IX), a Benadryl analog which is covered by 
U.S.P. 24278783. 

(XI) | O _  CH2CH2N(R ) --  CH~CH~C1 
(XlI) 

Several of the chloroethytamine derivatives (X, XI, 
XII) prepared by RIEVESCgL et al. were found by 
LOEW 4 to block and even reverse the pressor response 
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to epinephrine, just as Thephorin and F 929, but to a 
lesser degree than Dibenamine. The naphthyl derivative 
(XI) is as active as Neoantergan in preventing fatal 
histamine and anaphylactic shock in guinea-pigs, and 
these compounds have prolonged activity which is 
rapid in onset. 

By far the most active antihistamine compounds 
known, belong to the series of phenothiazines, synthesiz- 
ed byCHARPENTmR of the Rh6ne-Poulenc Laboratories 
and described by H.'tLeERN et al., 1946L Their activity 
is about 15 times that of PBZ, and the duration of 
action is 3 times that of Antergan or PBZ. 

By means of compounds, such as R.P. 3277, HAL- 
PERN et al. ~ were able to protect guinea-pigs against 
1500 lethal doses of histamine. These high doses led 
shortly afterwards to death, due to perforating stomach 
ulcers z. While R.P. 3015 and particularly R.P. 3277  

S CH~ 
~ ' , , (  \ / %  //%~ ~ / %  

I tt II, l I It It ! 
I 1 
CH~HNMe a CH~CH~NM% 

CH a 
(R.P. 3277) Phenergan (Searle No. 1675) 

(XV) (XVI) 

(Phenergan, XV) deserve great interest for their 
prolonged antihistamine activity, compound R.P. 2987 
(Diparcol, XIV) was found to be useful in the treat- 
ment of Parkinsonism a. This compound (XIV) has 
originally been synthesized by GILMAN and SHIRr E~ ~. 
It  was recently shown to be also a specific inhibitor of 
pseudo-cholinesterase s. Extremely high antihistamine 
activity is claimed for the acridan derivative (XVI). 
Its high toxicity, however, excludes clinical applica- 
tion ~. 

We should also mention Neohetramine (XVII), 
Pyrrolazote (XVIII), Decapryn (XIX), compound C- 
5581-H (XX), Trimeton (XXI), and finally the thia- 
zolyl analog of PBZ (XXII). All of these compounds 
are now in clinical investigation, and not enough 
material has been published to permit their correct 
evaluation. 

C o m b i n e d  medications are represented by Hydryllin 
(Searle), which is a chemically stable mixture of 
Benadryl-base with aminophylline~-and by Antistine/ 

x B. N. HALPERN and R. DUCROT, C. r. Soc. biol. 140, 361 (1946). 
B. N. HAL~ERN and J. MARTIN, C. r. Soc. biol, 1t0, 830 (1946). 
J. SIGWALD, D. BOVET, and G. DUMONT, Rev. Neurol. France 

78, 581 (1946). - J. SmWALD, A. GaOSSmRD, and P. DURZL, Rev. 
Neurol. 79, 6Sa (1947). - J. SmWALb, Rev. NeuroL 79, 776 (1947). 

4 H. GILMAN and D. A. SHIRLEY,J. Amer. Chem. Sue. 66,888 (1944). 
5 j .  j .  GORDON, Nature 162, 1,t6 (1948). 

D. L. COOK, "W. E. HA~BOURGER, and M. M. WARSURG, Feder. 
Proc. 7, 212 (1948). - H. B. FREESE, W; E. HAMSOUaGER, and P. M. 
5hCmELS, Feder. Proc. 7, 219 (I948}. 

D. h COOK, W. E. HA~BOURG~a, and M. hi. WARBURG, Feder. 
Proc. 7, 2i~ (1948). - H. B. FREeSt, W. E. HAM~OUaaER, and P. M. 
M~CmELS, Feder, Proc. 7, ~I9 (1948). 
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NH-I88, Neohetraminc 
(N~P~A) marketed by WwxrH 

(XVli) 

/ \  
= ~ - - C  -- O -- CHzCH~NMee z / - - % . /  

\ \  _ N /  
Decapryn (~IERRELL) 

(XIX) 

S'" - - ' \ ~ -  CH2CH2N / t 

\~ / /  
Pyrrolazote 

(UPjo~) 
(XVliI) 

<Z) 
\CH2 

• / 

C-5581-H (Ba~sroz) 
(xx) 

-- . ~ ) - - ~ N  -- CH2CH~NMe2 

~ N  S 

Trimeton (ScH~RmG) U.S. Pat. 2440703 
(WmaE Labor0~tory) 

(xxI) (XXlI) 

Privine-a mixture marketed by CmA and claimed to 
be useful for topical application (in the e~:e and against 
insect bites). Evidence was found by KoEpF and 
coworkers for a synergistic effect between PBZ and 
ephedrine 1 and STAVRAXY reported that it is possible 
to potentiate the activity of antihistaminics by sinml- 
taneous administration of ferrous sulfateL This is 
understandable in view of TRETtlEWIE'S previous ob- 
servation that the mortality of phosgene-poisoned 
animals could be reduced by administration of ferrous 
sulfate and ascorbic acid 3. 

In the future we may well expect a number of mix- 
tures made to enhance f. i. the weak antiasthma effect 
of antihistaminic substances, or to strengthen capillary 
resistance. 

In this connection we should perhaps mention a few 
substances which do not have antihistaminic, but 
which may have some anti-anaphylactic act ivi ty:-  
f.i. rutin which was shown by WILSO.~ et al. 4 to have 
protective effect against anaphylactic shock but only 
slight protective activity against histamine s h o c k  when 
given 10-30 minutes before the shocking dose. I~U- 
MAN et al. 5 confirmed essentially WILSON'S result and 
came to the conclusion that rutin might prevent 
liberation of endogenous histamine. (Quite recently, 
however~, these and other reports on the physiological 

1 G.C. KogPF, C. E. Ar~BESMA~r, and A. LENZNER, Feder. Proc. 
5, 56 (1946). 

2 G. W. STAVRAKV, Feder. Proe. 7, ~57 (1948). 
3 E. R. TR~.T~IF.WXE, Med. J. Aus t r a l  J4, 746 (1947}, 
4 R. H. WH, SON et al., J. Pharmaeol. 89, 120 (1947). 
5 R. J. RAIMAN, E. R. LATER, and H. NECHELES, Science 106, 

368 (1947). 
6 T. A. GEISSMAN, Artier. Chem. Soe. Nat. Med. Chem. Sympos. 

AmL Arbor, June i948. - B. A. LEVITA~, Proc. Exp. Biol. Med. 
68, 569 (19481. - L. W: RoTn and L M. SH~PPERD, Science 108, 
410 (1948). 
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ac t iv i ty  of ru t in  have  been quest ioned.)  Accord ing  to 
LAVOLLAY and  coworkers  ~ and  l a t e ly  conf i rmed b y  
ROYLE and  PAPAGEORGE 2. Ru t in  as well as ascorbic  
acid inh ib i t  the  au tox ida t i on  of adrenal ine .  CLARK and  
GEISS~AN, however ,  d iscovered cer ta in  s imple h y d r o x y -  
phenols which were more  ac t ive  in th is  respec t  then  
rutin or c i t r in  ~. Thoro t r a s t ,  which is s tab i l ized  col loidal  
thorium d ioxide  (conta ining 24-26 ~o ThO~ b y  volume) ,  
was found b y  GOTI{ and  HOLMAN ~ to be effect ive in 
protect ing dogs aga ins t  a n a p h y l a c t i c  bu t  no t  aga ins t  
histamine shock. FRANK 5 found t h a t  anaphy lac t i c  b u t  
not h i s tamine  shock can also be p r e v e n t e d  b y  crota l ine  
in 63% of sensi t ized guinea-pigs ,  if g iven r epea t ed ly  
before the  shocking dose. Since Crotal in  l ibe ra tes  
histamine,  the  beneficial  effect of crota l ine  is supposed-  
ly due to deve lopmen t  of h i s tamine  tolerance.  

The an t i ace ty lcho l ine  and  an t i h i s t amine  ac t ion  of 
cocaine, procaine,  and  perca ine  (against  h i s t amine  
aerosol) was s tud i ed  on guinea-pigs  b y  FROMM~L et al. e 

and found to be considerable .  The compound  9,10- 
d ihydroan th racene -9 -ca rboxy la t e  ( X X I I I ) ,  (p repared  
by BURTNER and  CuSlC 7) a muscu lo t rop ic  compound ,  
obta ined from the  neuro t rop ic  Trasen t ine  ( X X I V )  b y  
ring closure be tween the  two pheny l  r ings,  h a d  been 
repor ted  in 1945 s to l~ave an t ih i s t amine  ac t iv i t y ,  
which, however ,  was no t  considered to  be specific. 
HARTMAN 9 r ecen t ly  s t a t e d  t h a t  this  compound ,  which 
was only  20 t imes  more  p o t e n t  t han  papave r ine  
against  h i s t amine  shock,  was qui te  s t rong ly  hypno t i c  
and gave  8 0 ~  benefi t  in bronchia l  a s t h m a  wi th  op t i -  
mum dosages of 100--200 rag. Ano the r  compound ,  the  
use of which is c la imed to be as  effect ive and  much  
safer t han  aminophyl l in ,  is Khel l in  (XXV).  

I ts  s t ruc tu re  has  been e luc ida ted  b y  SPAETH and  
GRUBER 1° to  be a d i m e t h o x y - m e t h y l - f u r a n o c h r o m o n e  
and i ts  s t ruc tu re  is shown here nex t  to Amethone  n,  

H2C / ~" CH-- CO0-- CH2CH2~t2 \ _ _ /  

~-diethylaminoethyl-9,10- 

/ ¢ H - -  ~00 - -  CH~GHaN EL2 

Trasentine 
dihydroanthracene-9-carboxylate 

(XXlII) (XXIV) 

1 j .  LAVOI.LAV and J. NEUMANN, C. r. Acad. Sci. Paris 212, 251 
(1941). - J. LAVOLLAY and J. L. PARROT, C. r. Acad. Sci. Paris 
~15, 496 (1942). 

2 A. L. ROYLE and E. PArAGRORaE, Amer. Chem. Soc. Meetings, 
Chicago (March 1948). 

3 W. C. CLARK and T. A. GEISSMAN, Proc. Exp. Biol. Meal. 7, 1 
(1948). 

4 A. GOT~ and J. HOLMAN, J. Pharmacol. 89, 879 (1947). 
D. E. FRANK, Ann. Allergy 5, 156 (1947}. 

e E. FROMMEL et al., Arch. int. Pharmacodyn. 73, 355 (1947). 
R. R. BURTNER and J. W. Cuslc, J. Amer. Chem. Soc. 65, 

26% 1582 (1943). 
s G. LE~tMAN and P. K. KNOEFEL, J. Pharmaeol. 83, 95 (1945). 
9 M. M. HARTMAN, Ann. Allergy, in press (1948). 

10 E. SPAET~[ andW. GRtrBER, Ber. Dtsch. chem.Ges.,71, 106 (1938). 
n A. W. WESTON, J. Amer. Chem. Soe. 69, 980 (1947). 

OCH 8 O 
I co  ~ ' , / \  

_ _ j / ~ /  
I 

o i o 
OCHa Amethone 

(XXVI) 
Khellin (XXV) 

CH-- CHO 
II 

H3C-- C-- CH2CH2CH= CMe~ 
Citral (XXVII) 

another furane derivative which is used against 
bronchial asthma and at the same time has slight anti- 
histamine activity. KheIIin has up to now been extract- 
ed from the Egyptian plant Ammi visnaga L., but 
recently its complete synthesis has been announced by 
DAVlS I, having been accomplished by BAXTER, 
RAMAGE, and TIMSON ~. According to this report, some 
of the synthetic analogs of Khellin were even more 
potent than Khellin itself. 

From the Moscow Central Institute of Ophthal- 
mology came news 3 that Citral (XXVII), a fragment 
of vitamine A, neutralizes the contraction of guinea- 
pig small intest!ne, produced by I y 0f histamine: 
partially in solution 1:100,000, and completely in 
solution 1:50,000. ERC0LI 4 of our Laboratories tried 
Citral in vivo on guinea-pigs, but doses as high as 
2 cc/kg subcutaneously and 5 cc/kg per os did not 
protect the animals against 2 lethal doses of histamine 
injected intravenously. 

Quite recently a new antihistaminic substance was 
reported to have been isolated, for the first time, from 
a plant, Euphorbia pi[uI{[era. It was found to be active 
on the isolated gut test, against histamine intoxication 
and also against anaphylactic shock. No further details 
have been published so far 5. 

(iii) Pharmacology.- In regard to pharmacological 
work on antihistaminics we should mention first of all 
the excellent review recently published by LOEW s. 
There it is pointed out that some reactions attributed 
by MENKIN to Leukotaxine might be actually due to 
histamine, LOEW mentioned that it would be of great 
importance to obtain quantitative data relating to the 
inhibition of histamine and anaphylactic shock. 
Similar ly ,  KABAT 7 recen t ly  s t ressed the  necess i ty  for 
q u a n t i t a t i v e  immunochemica l  s tudies ,  measur ing  the  
a moun t s  of an t igen  and  an t ibod ies  r equ i red  to  elicit  
al lergic react ions .  (An a t t e m p t  in this  d i rec t ion  has  

1 j .  s. H. DAVIS, Lancet 887, June 5 (1948). 
2 R.A.. BAXTER, G. A. RAMAGE, and J. A. TIMSON, J. Chem. Soe. 

Lond., in press. 
3 S. D. BALAKHOVSKII, V. V. BARODATOV, and E. V. BUDNITS- 

KAIA (U.S.S.R.), see: Chem. Abstr. 41, 5176-g (1947). 
¢ N. ERCOLI, unpublished. 
5 L. W. HAZELTON and R. C. HELLERMAn, Amer. Pharmac. 

Ass. Meetings, San Francisco, 1948. 
E. R. LoEw, Physiol. Rev. 97, 542 (1947). 
E. A. KABAT, Amer. J. Med. 3, 535 (19.17). 
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just been published by  ]~IARCUS 1 who studied the 
quantitat ive aspects of inhibition of anaphylactie 
shock in guinea-pigs.) This is important  since larger 
doses of antihistaminic substances are required to 
prevent anaphylactic shock than to prevent histamine 
shock. LoEw believes that  in anaphylactic shock hist- 
amine might be released in a more intimate contact 
with the effector portion of the reacting cells. (But 
here, experimental evidence is still lacking.) LANDAU 
and coworkers e are inclined to believe that  the larger 
amount  of antihistaminics required for antagonizing 
anaphylactic phenomena can be understood by  as- 
suming that  simultaneously with histamine, other sub- 
stances are released which, too, are antagonized by  
antihistaminics. 

DALE, however, believes, in accordance ~4th LOEW, 
that  one has probably to differentiate between ex- 
trinsic his tamine-which is extracellular and carried by  
the c i rcula t ion-and intrinsic histamine which is liber- 
ated within the sensitized cell °. LoEw was able to show 
with the chloroethylamine derivatives (X, :XI, XlI) 
tha t  antihistamine action is not only independent of 
adrenergic stimulation but  can even be found in 
compounds which have epinephrine-blocking activity;  
on the other hand, epinephrine-blocking agents, such 
as Dibenamine or Priscol, are known which are devoid 
of antihistamine activity. 

Evaluations of antihistamine activities "of different 
preparations have been published by WINTER 4, GRA- 
HAM 5, PRATT 6, SHERROD 7, KYSER et al. s, LEGER 9, 

LAST 1°, their coworkers and many others. ELLIS 11 and 
GRUHZIT v" studied different Benadryl analogs, and the 
latter author reported that  the morpholine analog of 
Benadryl (Linadryl) (XXVIII)  was less active and 
hal[ as toxic as Benadryl. 

C> 

Linadryl  (Parke Davis) 

( x x w i I )  

A clinical paper on this compound was published 
recently13 In a great number of papers the physiological 

1 S. MARCUS, Proceedings 66, 181 (1947). 
~o S. Vq. LANDAU, H. J. L. MARRIO'I'T, and L. N. GAY, Bull. 

Johns Hopkin's Hosp. 83, 843 (1948). 
s H. DALE, Brit. Med. J .  $570, 281 (1948). 
a C. A. WXNTER, Feder. Prec. 6, 228 (1947). 
s j .  D. P. GRAHAM, J. Pharmacol. 91, 103 (1947). 
6 H. J. PRATT and R. BEUTNER, Feder. Prec. 6, 363 (t947). 
7 T. R. SHERROD, E. R. LoEw, and H. F. SCm.OEMER, J. Pharma- 

col. 89, 247 (1947). 
8 F. A. KYsFm, J. C. McCAI~TER, and J. STEnCh.E, J. Lab. Clin. 

Med. 32, 379 (1947). 
B j .  LEGER and G. MASSON, Amer. J. Med. Sei. °~14, 305 (1947). 

a0 M. R. LAST and E. R. LoF.w, J, Pharmacol. 89, 81 (1947). 
11 F. W. ELLIS, J. Pharmaeol. 8'3, 214 (1947). 
12 O. M. GROHZlT and R. A. FlSK~S, J. Pharmaeol. sg, 297 (1947). 
a3 T. H. MCGAVACK et al., J. Allergy 19, 1,il (1948). 

activity of antihistaminics were studied. While anti- 
histaminic substances do not antagonize histamine- 
induced gastric secretion, nor the hematological effects 
of histamine 1 they block or diminish most other se- 
cretory effects of histamine s . The effect of antihistami- 
nic substances on the capillary permeability is prob- 
ably the most important  criterion for their effective- 
hess in human therapy 8,4. Closely connected with the 
capillary permeability effect is the protection afforded 
by antihistaminics against the pulmonary edema in- 
duced by adrenaline or war gases, such as picryl 
chloride 5. 

TRETHEWIE found that  it is possible to reduce the 
mortal i ty of guinea-pigs due to snake venoms by ad- 
ministration of antihistaminic substances together 
with heparin 6. MAYER and KULL reported that  anti- 
histaminics are capable of antagonizing the spreading 
effect of hyaluronidase 7 and WINTER discovered that 
antihistaminic drugs have a potentiating effect on the 
sedative action of barbiturates s. Protection of rabbits 
against experimentally induced myocarditis by anti- 
histaminic substances has been reported; the study of 
this phenomenon might shed new light on the etiology 
of rheumatic fever 9. MAYER and ]SROUSSEAU 10 e.g. 
found in a study of mouse anaphylaxis that  in this 
animal (which is 1000 times m~re resistent to histamine 
than the guinea-pig) antihistaminics act as synergists 
to histamine in histamine-poisoning. LOEW (1. c.), how- 
ever, at tr ibuted the synergistic effect to the large 
amounts of acidic solutions injected. ERSPAMER and 
PAOLIN111 reported that  administration of antihist- 
aminics to rats slowed down the purgative action of 
castor oil, colocynth, and senna. These authors were 
inclined to conclude that the purgative action of these 
agents was d u e - a t  least in p a r t - t o  release of histamine. 
The negative phototaxis of Daphnia against uviol was 
shown to be probably due to the release of histamine, 
and is reversible by antihistaminic substances 1~. 

(iv) Ch:nical work and mechanism o] antihistamine 
activity.--The therapeutic effectiveness of antihist- 

1 D. BOVET and F. WALTHERT, Quart. J.  Pharmae. Pharmacol. 
19, 81 (1946). - C. A. "~VINTER and C. W. MUSHETT, Feder. Prec. 7, 
136 (1948). 

2 F. F. YONKMAN, D. CHESS, D. MATHIESON, and N. J.  I-IANSEN, 
J. PharmacoL 87, 256 (1946). 

a M. R. LAST and E. R. LOEW, J. PharmacoI. 89, 81 (1947). 
4 DELLA SANTA, et aI. Rev. m6d. Suisse rom. 67, 716 (1947). - 

B. N. HALPERN and J.  P. LAUBSCHER, Sere. h6p. Paris 2a, 667 
(1948). - B. N. HALPERN and J. HAMBURGER, Canad. M. A. J. 59, 
322 (1948). 

s B. N. HALPERN and S. CRUCHAU~, Presse In6d. 764 (1947); 
Exper. 4, 34 (1948); Acad. Sci. Paris, s~ance du 10 nov. 1947. 

6 E. R. TRETItEWIE and A. J. DAY, Austral. J. Exp. Biol. Mcd. 
Sci. 26, 153 (1948). 

R. L. MAYER and F. C. KVLL, Prec. Exp. Biol. Med. as, 392 
(1947). 

8 C. A. WINTER, J. Pharmaeol. 94, 7 (1948). 
9 F. A. KYSER and J. C. McCARTER, Prom Inst. Med, Chicago, 

March 16, 396 (1947). 
10 R. L. MAYER and D. BROUSSEAU, Prec. 63, 187 (1947). 
Xl V. ERSPAMER and A. PAOLINI, Exper. 2, 455 (1946). 
12 O. POUPA, Nature 161, 235 (1948). 
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aminic substances in allergic manifestations, such as 
urticaria, hay-fearer, angioneurotic edema, and nu- 
merous others, has been very widely studied, and enu- 
meration of even a few of the clinical reports would lead 
us too far. Instead, we shall mention here a few of the 
lesser known papers which are of particular interest, 
because the successful administration of antihist- 
aminics in some of these cases was unexpected and 
could not have been anticipated on the basis of theo- 
retical considerations or even animal experimentation. 

The effectiveness of the phenothiazine derivatives 
in Parkinson disease has been mentioned before. 
Benadryl too, gave relief in Parkinson, while PBZ did 
not ~. Benefit was obtained by  using antihistaminic 
substances in the t reatment  of glomerulonephritis 2, 
gout s, lepra 4, chickenpox 5, angina pectoris e, and 
irradiation sicknessL 

Antihistaminics have been used successfully to t reat  
skin manifestations caused by  sulfonamides or mold 
products, such as penicillin s or antirabic vaccine 9. They 
prevented side-effects due to curare ~° and adrenaline n, 
and their use has been suggested to break any  adren- 
aline refractoriness existing in status asthmaticus ~2. 
Antihistaminics offset sensitiveness to liver and in- 
sulin ~s, and side-effects due to blood transfusions 1~. 

They were effectively used for the rapid increase in 
antibodyproductionlS, and to promote wound-healing is. 

They relieved pain in amputees and different war 
casualties ~7 and were found useful adjuncts in the 
control of the morphine withdrawal-syndrome is. 

Antihistaminics have finally also found application 
in veterinary medicine, and were useful in the treat-  
ment of laminitis ~9 and of alveolar emphysema of 
horses ~0. 

1 j .  BUDNITZ, New England J. Med. 23S, 874 (1948). 
2 F. R~uBI, Helv. reed. acta 12, 547 (1945). 
3 p. L. VIOLLE, Presse m6d. 55, 88~2 (1947). 
4 L. A. Box, Hawaii Med. J. 7, 303 (1948). 
s H. GRoss, Schweiz. reed. Wschr. 78, 159 (1948). 
s j .  MCEACHERN, Canad. Med. Ass. J. 68, 509 (1948). 
7 A. D~vols and P. RENSONNET, J.Radiol. Elcctr. ZS, 425 ('1947). 

- 0. VOPTERRANI, Minerva reed. 38, 455 (1947). 
8 D. M. PILLSBURY, J.  Amer. Med. Ass. 133, 1255 (1947) . -  

A. I. SUCHETT-KAYE, Brit. Med. J. 974 (1947). 
9 A. SLIPYAN, Ann. Allergy a, 428 (1948). 

10 D. GRUB, J.L. LILIENTIIAL, and A. M. HARVEY, Bull. Johns 
Hopkin's Hosp. 80, 299 (1947). 

11 H. STAUB, Sehweiz. reed. Wschr. 76, 818 (1946). 
12 F. F. YONKMAN, N. Y. Acad. Sci. Meetings, May 14 (1948). 
13 E. BARTELttEIMER and T. AFENDULIS, Z. exp. Med. 104, 31 

{1938). - C. F. GASTINEAU and M. D. LEAV1TT, Proc. Mayo Clin. 
21, 316 (1946). - R. B. HUNTER and D. M. DUNLOP, Brit. Med. J. 
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Rev. th6rap. 3, 1 (1946). 

16 M. J. DRIESSENS and Y. YEUDEVILLE, Lille Chirurg. 3, 9~2 (1948). 
17 M. WAHL, Th6rapie, Paris 2, 17 (19.t7). 
IS p. KELps, South. Med. J. 41, 134 (1948). 
19 W. F. KocnAN, Veter. Rec. Load. 60, 257 (1948). 
~0 N. J. OBEL and C. G. SCHmTERL6W, Acta pharmacol, toxicol. 
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This list which could be extended almost ad libitum, 
will suffice to show that  antihistaminic substances 
have invaded the most diversified fields of clinical 
medicine. 

One of the outstanding characteristics of anti- 
histaminic drugs is that  they seem to have usually 
insignificant physiological effects beside their specific 
antihistamine activity. They are not particularly toxic 
in therapeutic doses, they are not habit-forming and 
do not give rise to addiction. Side-effects are frequent, 
but usually of minor importance. The nature, occur- 
rence, and prevention of the side-effects have been the 
subject of more then extensive studies. (Considering 
the t ime and the patience spent by  many  clinicians in 
assembling huge statistics on rather  insignificant side- 
effects, one is tempted to hope that  at least the same 
amount  of time, energy, and money would be s p e n t - t o  
greater  a v a i l - f o r  the s tudy of some fundamental  
problems of which so many  are still in the dark.) 

Let us finally report  on one French publication 
which has been printed already in 1945 but  for some 
reason has not been properly evaluated in the l i teiature 
which was to follow. 

I t  is the thesis by PELLERAT I in which he described 
histamine and antihistamine determinations in the 
blood of patients t reated with antihistaminics. The 
technique has been elaborated by WALTHERT 2 and 
consists in determining the minimum quant i ty  of the 
solution in question capable of releasing the histamine 
spasm of an isolated guinea-pig gut (first having deter- 
mined the amount  antihistamine necessary to produce 
the same effect). PELLERAT found tha t  after ingestion 
or injection of Antergan or Neoantergan the blood- 
histamine level was increased in both the total blood 
and in the blood plasma. 

These histamine determinations were followed up 
for some time in the same pat ient  and so it was found 
that  f. i. before t reatment  with Antergan there were 
90 y histamine in total  blood and 30 y in the plasma 
(this was an urticaria case!). One day after adminis- 

Table l I  

(from PELLERAX Thesis, 1. c., p. 48) 

After 
Before R. P. 2339 

2 hours 

Pel 

R a u  

T o t a l  b l o o d  65 y 
0 .20  g r a m  per  us 

U r t i c a r i a  
0.5 g r a m  1 d a y  
0.5 g r a m  5 d a y s  

0-6 g r a m  3 d a y s  

T o t a l  b l o o d  

Total blood 
Plasma 
Total blood 
Plasma 
Total blood 
Plasma 

180), 

909' 
309' 

335y 
154), 
366), 
162 7 

24 hours 

115),  

1 j .  PELLERAT, Thesis (Lyon, 1945) and Congr~s m~d. frangais, 
Paris, Oct. 1947. 

2 F. WALTHERT, C. r. Sue. biol. 138, 437 (1944); see also: PEL- 
LERAT, Thesis (l.yon, 1945), pp. 46 and 62. 
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BeioreR.P.~339 

M i c h  T o t a l  b l o o d  35 ? 
P l a s m a  6 y 

Total blood 
Plasma 

Table I V  

Table I I I  
(from PELLERAT Thesis, 1. e., p. 49) 

After I 

¢ houxs [ 24 hours [ 

500), 280 7 [ 
1 9 0 y  62 ) '  I 

Histaminemic concentrations after injection of 0"1 gram of R.P. 2786 
given intramuscularly (from PELLERAT, Thesis, 1. c., p. 51) 

After 
Before R. P. °786 

2 hours  ] 2 4 hours  

Rui Total blood 56), Total blood 1050), 450~ 
Plasma 5? Plasma 350y 120), 

tration of 0,5 g Antergan, there were 335 y in total  
blood and 154 y in the blood plasma. The same increase 
of blood histamine was observed after injection of 
Antergan, Neoantergan, and R. P. 2325 intramuscularly 
given. 

Finally, PELLERAT determined the amounts  of anti- 
histamine in the blood, and again : -  most  of it was 
concentrated in the blood plasma! 

Table V 
(from PELLERAT, Thesis, L c., p. 67) 

Mich injection of 0-1 gI  
R.P.2339 / 

Bui injection of 0.1g~ 
R.P.2786 J 

Pel injection of 0.1 g~ 
R.P.2325 J 

Total blood 
Plasma 
Total blood 
Plasma 
Total blood 
Plasma 

After 

2 hours 124 hours 

160) ,  I 95) ,  
1800] ,  11200) ,  
1 3 5 0 7 t  900) ,  

After injection of 0.1 g Antergan he found 725 y in 
total  blood, 500 y in the plasma. In the same subject 
24 hours later, 500 7i in total  blood and 400 y in the 
plasma. 

PELLERAT came to the conclus ion-and this is in 
accord with the generally accepted v i e w - t h a t  tissue- 
histamine is displaced by  antihistaminic substances 
from the cell receptors, and is liberated into the blood, 
where it is found circulating in the plasma and grad- 
ually adsorbed to, and thereby detoxified by  the cel- 
lular elements of the blood. Par t  of the plasma- 
histamine will be neutralized by  antihistamine, which 
is also circulating in the plasma, provided it is there in 
sufficiently high concentration. 

PELLERAT has tried to explain the so-called "hist-  
aminoide accidents" which sometimes occur after anti- 
histamine t reatment  (and also the as thma of his guinea- 
pigs after chlorethylanesthesia, mentioned in the be- 
ginning), in the following w a y : -  I t  is well known tha t  
different tissues of one and the same organism are 
sensitive to histamine to a different degree. One could 

now imagine f. i. that  the skin of a patient  t reated for 
urticaria with an antihistaminic drug would be more 
sensitive to the antihistamine than it is to histamine. 
The cell receptors of the skin will then accept the 
antihistamine, and tile free blood plasma histamine 
will, now increased, reach the pulmonary tissue, which 
might be more sensitive to histamine than to the anti- 
histamine which is also present in the blood plasma. If 
such is the case, and not enough antihistamine is 
circulating in tile blood plasma of such a patient,  we 
might actually produce asthma,  or other symptoms 
which can be classified as "histaminoide accidents". 

Since it also has been shown that  the more powerful 
an antihistaminic compound is, the more it is retained 
in the tissue, and the less circulating in the blood 
(PELLERAT, 1.C., p.65), we may  well expect from the 
advent  of new and more powerful antihistaminics an 
increase of such "histaminoide accidents". 

Several cases of severe side-effects have been re- 
ported after  antihistamine t rea tment  1, and in order to 
understand and possibly to avoid them, it will be 
advisable to use the new methods which permit  rapid 
blood plasma histamine and antihistamine determina- 
tions in series of samples. Quanti tat ive determinations 
of sulfonamides and other drugs in the blood havebeen  
done routinely for years, and it might  now be im- 
por tant  to extend the clinical hematological work 
with antihistaminics in certain selected cases to blood 
chemistry, and not to restrict it to the examination of 
possible pathological changes in the number  of cel- 
lular elements. Even if we believe tha t  the actual 
mechanism of antihistamine action is much more 
complicated and most likely quite different from the 
one pictured by  PELLERAT,  his experiments if re- 
peated on a larger scale and with improved methods, 
may  help to a bet ter  understanding of the actual 
mechanism. 

Zusammen[assung 

Die vorliegende Arbeit ist ein Versuch, den Fortschritt 
der Histamin- und Antihistaminforschung w/ihrend der 
letzten zwei Jahre zu besehreiben. ])a die Literatur in 
GUGGENHEIMS Buch, Die biogenen Amine, bis 1940 be- 
rficksichtigt ist, erschien es notwendig, die Liicke yon 
1940-46 mit einer l]bersicht zu schlieBen, welche die in 
dieser Zeit entstandenen Arbeiten umfaBt. 

Die Histaminforschung der letzten Jahre hat sich 
nicht so sehr auf iundamentale Probleme konzentriert 
als vielmehr auf die Vervollkommnung der Technik der 
Histaminbestimmung im Gewebe und Blut unter nor- 
malen und pathologischen Bedingungen. Arbeiten, wel- 
che die physiologischen ~Virkungen und den Mechanis- 
mus tier Freisetzung des Histamins betreffen, wurden 
besonders eingehend behandelt. 

Die Antihistaminforschung der letzten Jahre hatte 
nicht nut die Entdeckung mehrerer neuer Produkte zur 
Folge, sondern eine weitgehende Vervollkommnung der 
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Methoden zur vergleichenden Best immung.  Da Antihist-  
aminika nicht  sehr wirksam gegen Asthma sind, wurden 
hier auch solche (nicht antihistaminische) Drogen be- 
handelt, welche Ant ias thma-Akt ivi t / i t  besitzen und  
m6glicherweise als Zusatzdrogen fiir Ant ih is taminika  
in Frage kommen. 

Einige pharmakologische und klinische Resultate 
wurden erw~.hnt, mit  spezieller Beriicksichtigung der 
Histamin- und  Antihis taminspiegel-Best immungen im 
menschlichen Blut sowie PELLERATS Theorie der 
~ accidents histaminoides ~. 

Die Bibliographic uinfaflt 174 Arbeiten. 
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O b s e r v a t i o n  s u r  la  d i f f r a c t i o n  de  la  l u m i ~ r e  
p a r  l e s  t i s s u s  

L'6tude de la diffraction de la lumi~re par des tissus 
du genre de la mousseline, tulle et sur tout  sole ~. bluter, 
fournit de jolies exp6riences, propres A illustrer la 
th6orie de la formation des spectres de Fraunhofer.  

La diffraction est produite par les trous du tissu qui 
sont dispos6s aux nceuds d 'un  r6seau ~ mailles rec- 
tangulaires de dimensions a b (fig. 1). Les rayons pa- 
rallbtes issus d 'une  source monochromatique ponctuelle 

Fig .  1. 

donnent dans le plan focal d 'une  lentille h long foyer 
plac~e derribre la toile, un syst~me de points lumineux 
(fig. 2) distribu6s aux sommets d ' un  r6seau dont  la 
maille a les dimensions 

A - -  B = - -  
a ' b 

(~ = longueur d'onde, [ = distance locale de la len- 
tille). L ' intensi t6 d 'un  point  lumineux de coordonn6es 
hA, hB (het  k = hombres entiers) peut  8tre calcul6e par  
les formules classiques en t enan t  compte des dimensions 
et de la forme des trous. Si I 'on incline Ie plan du r6seau 
par rapport  ~k l 'axe optique du syst~me, la figure de 
diffraction change. En  inct inant  d ' un  angle a (fig. 3) le 
r6seau, par  rotat ion au tour  d 'une  de ses directions 
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principales (p. ex. b). les points lumineux du plan 
focal sont placds pra t iqucment  aux nceuds d 'un  rdseau 
de maille 

~./ Z/ 
A ~ , B - -  

a ¢OS ~ b ' 

c'est-h-dire que les rang6es verticales s 'espacent d ' au t an t  
plus que l 'angle ~ devient  plus grand. Quand on fait 
croitre l 'angle ~, on est surpris de constater, £ part ir  
d 'une  certaine valeur de ~, l'apparition de nouveaux 
points lumineux placds sur des rangdes intermddiaires 
correspondant  ~ des valeurs 
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Fig. 2. 

1 3 ~ _ ~  1 3 
h = ~ , h  ~ -~ . . . .  ~-, k = - ~ ,  etc. 

On peut  expliquer l 'appari t ion de ces nouveaux 
spectres (fig. 4) en consid6rant la projection du r~seau 
de la toile sur un plan perpendiculaire A l 'axe du syst~me. 
En  effet, la figure de diffraction d 'un  r6seau inclin6 est 
en premiere approximation,  la m~me que celle qu 'on 
obtiendrai t  avec un r~seau ayant  la forme de cette pro- 
jection. La projection, ~ cause de l ' en t re lacement  des 
fils du tissu, ne pr6sente plus un syst~me uniforme de 
trous, mais un ensemble de trous diffdremment orientals, 
T et T' (fig. 3). La figure suppose un r6seau ~ mail le  
centr$e de dimensions a* = 2 a cos ~, b* = 2 b. 

Si nous prenons comme origine le centre d 'un  trou T, 


