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Histamine-induced venodilation in human 
beings involves both H1 and H2 
receptor subtypes 
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Histamine is a potent vasodilatory substance released during anaphylaxis. The purpose of 
this study was to investigate the mechanism by which histamine produces venodilation in 
humans in vivo with the use of  the dorsal hand-vein compliance technique. In healthy 
volunteers full dose-response curves were constructed by infusing histamine, before and af- 
ter administration of  an H 1 or H 2 antagonist or both antagonists, into dorsal hand veins 
preconstricted with the a-adrenergic agonist phenylephrine. In the presence of  the H 1 an- 
tagonist brompheniramine (530 ng/min), the maximal venodilatory response to histamine 
decreased from 128% +- 57% to 78% +- 15% (p < 0.05). In the presence of 1-12 antago- 
nist cimetidine (49 lag/min), the maximal venodilatory response to histamine decreased 
from 120% +- 33% to 48% +- 26% (p < 0.01). Concurrent infusion of  histamine with the 
combination of  cimetidine and diphenhydramine resulted in almost complete abolishment 
of  histamine-induced venodilation. Methylene blue (6.8 txg/min), an inhibitor of  the action 
of  endothelium-derived relaxing factor, decreased the vasodilatory response to histamine 
from 131% +- 23% to 73% +- 24% (p = 0.01). The results suggest that the venodilatory 
response of  histamine is mediated through both H 1 and H e receptor subtypes and that this 
response is mediated in part by endothelium-derived relaxing factor. (J ALLERGY CLIN 
IMMUNOL 1994;93:606-14.) 
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Histamine, an autacoid with potent vascular 
effects, is released during anaphylactic reactions 
and induces vasodilation and hypotension. First- 
line therapy for anaphylactic shock is treatment 
with epinephrine to reverse the vasodilation and 
prevent further degranulation of mast ceils. Ad- 
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Abbreviations used 
EDso: Dose producing half the maximum 

effect 
EDRF: Endothelium-derived relaxing factor 
EMnx: Maximum effect of the drug 

IC5o: Dose rate inhibiting 50% of Ema ~ 

ditional therapy has traditionally utilized H1 an- 
tagonists, but recently it has been suggested that 
combined therapy with H 1 and H 2 antagonists 
may be preferable to reverse the vasodilation 
induced by histamine. 1-3 

Ash and Schild 4 postulated the presence of two 
distinct histamine receptors based on the ability 
of the classic antihistamines to block only a por- 
tion of histamine's effects. Currently, histamine 
receptors are classified as H l, H2, and H3 .5' 6 The 
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H 3 receptor acts as an autoregulator of hista- 
mine's release as a neurotransmitter. 

The effects of histamine on the vasculature 
have been extensively studied and found to vary 
among species and vascular beds. Various animal 
studies have implicated either the H a or the H 2 
receptor as the receptor subtype involved in 
histamine-induced vasodilation. For example, ce- 
rebral artery strips from monkeys respond to hista- 
mine with full relaxation, which is partially attenu- 
ated by the H 1 antagonist chlorpheniramine and 
the H 2 antagonist cimetidine, when given sepa- 
rately, and fully antagonized by combined treat- 
ment with both drugs. In this vessel, removal of the 
endothelium partially attenuated the vasodilatory 
response, and the remaining relaxation was abol- 
ished by H 2 antagonism but not by H 1 antagonism. 7 
Other investigators have demonstrated histamine- 
induced prostacyclin release from human pulmo- 
nary arteries, which leads to vasodilation, s 

The aim of this study was to investigate the 
mechanism by which histamine produces venodi- 
lation in human beings. The importance of study- 
ing histamine-induced venodilation relates to the 
major role that histamine plays in the develop- 
ment of anaphylactic shock, a condition in which 
vascular pooling in the venous system contributes 
to marked hypotension. 9 In this study we investi- 
gated whether venodilation induced by histamine 
is mediated through H 1 and/or H 2 receptor sub- 
types. In addition, we determined the possible 
roles of endothelium-derived relaxing factor 
(EDRF)  and prostacyclin release in histamine- 
induced venodilation. 

METHODS 
Subjects 

The subjects, 10 healthy volunteers (mean age - 
SD = 25.8 ___ 3.0 years), were admitted on the morning 
of the study to the Aging Study Unit at the Palo AIto 
Veterans Affairs Medical Center. The subjects signed a 
written informed consent form and underwent a com- 
plete physical eztamination, electrocardiogram, and rou- 
tine laboratory tests (SMA-20, complete blood count, 
urinalysis). Exclusion criteria included a history of any 
significant disease state, use of illicit drugs, alcoholism, 
or long-term use of any medication including over-the- 
counter antihistamines. All subjects were nonsmokers, 
and they were asked to refrain from consuming caffeine 
for at least 12 hours before the study. 

Dorsal hand-vein technique 
The dorsal hand-vein technique was used to quanti- 

tate responsiveness of the dorsal hand-vein to hista- 

mine alone and in combination with its antagonists. 
This technique, previously modified by AeIlig, 1° as used 
in our laboratory, has been previously described in 
detail. 11 This approach has the advantages of allowing 
infusion of very small amounts of vasoactive drugs and 
thus avoiding potentially confounding systemic hemo- 
dynamic effects. Furthermore, complete dose-response 
curves can be generated by administering sequentially 
increasing concentrations of drugs. From the curves 
obtained, it is possible to derive parameters that rep- 
resent the maximum effect of the drug (Em~) and the 
sensitivity to the drug (the dose producing half the 
maximum effect [EDso]). 

Each subject was studied in the supine position with 
one arm placed on a padded support with an upward 
angle of 30 degrees from the horizontal to allow for 
complete emptying of the veins. A suitable vein was 
chosen on the dorsum of the hand and a 23-gauge 
needle was inserted. Normal saline solution was infused 
for at least 30 minutes to allow for equilibration of the 
vein after the initial vasoconstriction caused by the 
needle insertion. The flow rate was kept constant 
throughout the study at 0.27 mI/min by use of a Harvard 
infusion pump (Harvard Apparatus Inc., South 
Natick, Ma.). A tripod, holding a linear variable differ- 
ential transformer (LVDT, Shaevitz Engineering, 
Pennsuaken, N.J.), was mounted on the back of the 
hand with the central aperture of the LVDT over the 
top of the vein under investigation at a distance of 10 
mm downstream from the tip of the needle. The central 
aperture of the LVDT contains a freely movable me- 
tallic core; the signal output of the LVDT is linearly 
proportional to the vertical movement of the core and 
is amplified and recorded on a strip chart recorder. 
Each reading was taken by measuring the size of the 
vein under a congestive pressure of 40 mm Hg (i.e., by 
measuring the difference between the position of the 
core before and after inflation of the blood pressure 
cuff positioned on the upper portion Of the same arm). 
Doses of drugs are expressed as rates of infusion. Each 
dose was infused for a minimum of 5 minutes, which as 
been shown to be sufficient to reach the maximum 
effect of each infusion rat@ ° after which a reading was 
taken. Results are presented as normalized dose-re- 
sponse curves in which venodilation is plotted against 
the logarithm of the dose. The dilation of the vein 
during saline infusion was defined as 100% dilation. 
Phenylephrine, a selective al-agonist , was used to pre- 
constrict the hand vein. Phenylephrine was infused in 
the dose range of 12 to 7917 ng/min; the dose of 
phenylephrine that reduced the size of the vein to 20% 
of its baseline value was determined. This degree of 
preconstriction was defined as 0% dilation. This dose of 
phenylephrine was then infused at a constant rate 
during the subsequent administration of histamine 
alone or in combination with its antagonists. The va- 
sodilation produced by these drugs was calculated as a 
percentage of the range between 100% (during saline 
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infusion) and 0% dilation (during phenylephrine infu- 
sion). Blood pressure and heart rate were monitored in 
the opposite arm with a Dinamap Blood Pressure 
Monitor (model 845, Critikon, Tampa, Fla.). 

Study design 
Dose-response curves for the selective Ha antagonist 

brompheniramine in the range of 0.07 to 4234 ng/min 
and for the selective H z antagonist cimetidine in the 
range of 5 ng/min to 49 ixg/min were constructed. The 
effects of these antagonists were determined in the 
presence of histamine, infused at a rate of 110 ng/min, 
which typically produced maximal venodilation. 

To evaluate the role of Ha and H2 receptors in 
mediating histamine-induced vasodilation in greater" 
detail, we conducted experiments in which bromphe- 
niramine (530 ng/min) or cimetidine (49 Ixg/min) was 
infused at constant rates in excess of their values of the 
dose rate inhibiting 50% of Ema x (IC5o), in order to 
fully block Ha and H2 receptors, respectively. After an 
80% preconstriction of the vein was obtained with 
phenylephrine, a complete dose-response curve to his- 
tamine was constructed (doses ranged from 2 to 136 
ng/min). Then the histamine was continued and an 
antagonist alone was infused for 45 minutes, either the 
H2-antagonist cimetidine (infused at a rate of 49 
Ixg/min) or the H1 antagonist brompheniramine (in- 
fused at a rate of 530 ng/min). The vein was precon- 
stricted again to 80% of the new baseline by adding 
phenylephrine to the infusion of antagonist, and a 
second dose-response curve to histamine was con- 
structed. The antagonists did not change baseline 
venodilation or the vasoconstrictor response to phenyl- 
ephrine. 

We also tested the effect of single or combined 
antagonists on histamine-mediated dilation. After pre- 
constriction of the vein with phenylephrine, histamine 
was infused at a dose of 74 ng/min to determine the 
response to histamine in the absence of antagonist(s). 
The infusion of histamine was discontinued, and inhibi- 
tor(s) alone were infused for at least 45 minutes. 
Histamine was then infused together with the antago- 
nist(s). Three subjects received a combination of the H1 
antagonist, diphenhydramine (530 ng/min) and the H 2 

antagonist, cimetidine (49 ixg/min); four subjects re- 
ceived an inhibitor of soluble guanylate cyclase, meth- 
ylene blue (6.8 ~g/min); and three subjects received an 
inhibitor of cyclooxygenase, indomethacin (5.4 p.g/min). 
Preliminary experiments (data not shown) demon- 
strated that the venodilatory response to histamine was 
reproducible after a 45-minute saline infusion. 

Materials 
All drugs were diluted in normal saline solution. The 

following drugs were used: histamine phosphate (Lilly 
Pharmaceuticals, Indianapolis, Ind.); phenol-free 

cimetidine (Smith Kline French Laboratories, Philadel- 
phia, Pa.); brompheniramine maleate (Central Labora- 
tories, Seymour, Ind.); diphenhydramine (Wyeth Labo- 
ratories Inc, Philadelphia, Pa.); phenylephrine hydro- 
chloride (1% injection) (Winthrop Laboratories, New 
York, N.Y.); indomethacin sodium trihydrate (Merck 
Sharp & Dohme, West Point, Pa.); methylene blue (1% 
injection) (Reagent Laboratories, Inc., Shirley, N.Y.). 

Data analysis 
Results are expressed as means _+ SD. Individual 

dose-response curves to histamine were fitted to a 
four-parameter logistic equation with the ALLFIT pro- 
gram. 12 This iterative curve-fitting program provides an 
estimate of the Ema x and of the EDs0. A log transfor- 
mation was performed on individual ED50 values, be- 
cause log values of doses have a more normal distribu- 
tion, ~3 and the geometric mean was calculated as the 
anti-log of the mean of the log values. A Student's 
paired or unpaired two-tailed t test was used as appro- 
priate to compare the individual values for ED5o (after 
log transformation) and Em~x. A value ofp < 0.05 was 
considered significant. 

RESULTS 
Maximal antagonism by brompheni ramine  de- 

creased the histamine venodilatory response from 
185% to 82% (n = 2); for cimetidine maximal 
antagonism decreased the histamine venodilatory 
response from 168% to 42% (n = 2). The  infu- 
sion rate of brompheniramine  that  produced 50% 
of the maximal inhibition of histamine-induced 
venodilation (IC5o) was 4.0 _ 3.2 ng/min; the IC5o 
of cimetidine was 36.4 _ 21.4 ng/min. Individual 
dose-response curves for brompheniramine-  and 
cimetidine-induced antagonism of histamine-in- 
duced venodilation are shown in Fig. 1, A and B. 

In the presence of brompheni ramine  (530 
ng/min), the Ema x for histamine decreased from 
128% _+ 57% to 78% - 15% (p < 0.05, n = 6), 
whereas its log ED50 did not significantly change; 
1.24 +_ 0.41 ng/min (17.4 ng/min) for histamine 
alone; and 1.31 +_ 0.41 ng/min (20.4 ng/min) for 
histamine infused with brompheniramine.  In the 
studies of antagonism of histamine by cimetidine 
(49 ~g/min), the Em~ decreased from 120% +_ 
33% to 48% _+ 26% (p < 0.01, n = 6), whereas 
the log EDs0 for histamine alone was 1.18 _+ 0.34 
ng/min (15.1 ng/min) and 1.29 _+ 0.41 ng/min 
(19.5 ng/min) for histamine infused concurrently 
with cimetidine (p = NS). Typical dose-response 
curves to histamine alone and together  with fixed 
concentrations of either brompheniramine  or ci- 
metidine are shown in Figs. 2 and 3, respectively. 
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FIG. 1. Effect of increasing doses of brompheniramine and cimetidine on histamine-induced 
venodilat ion in a dorsal hand vein preconstricted with phenylephrine. A, In the presence of 
histamine, infused at a constant rate of 110 rig/rain, a dose-response curve for brompheniramine 
was generated. B, In the presence of histamine, infused at a constant rate of 110 ng/min, a 
dose-response curve for cimetidine was generated. Dilation of the vein is expressed as a 
percentage of baseline (before preconstriction with phenylephrine) vein diameter. The data are 
the results in a typical subject. These experiments were repeated two times each with similar 
results. 

Venodilation in response to histamine provided 
reproducible responses, with the Ema x to hista- 
mine not being statistically different in the two 
separate sets of studies performed in the same six 
individuals. However, when the maximal venodi- 
lation to histamine obtained in the presence of 
brompheniramine is compared with that obtained 

in the presence of cimetidine in these six subjects, 
cimetidine inhibited venodilation more than did 
brompheniramine (p = 0.008). These results sug- 
gest that the H a receptor subtype plays a more 
prominent role in histamine-induced venodilation 
than the U 1 receptor subtype. 

The results of the next series of studies showed 
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FIG. 2. Effect of brompheniramine on histamine-induced venodi lat ion in a dorsal hand vein 
preconstricted with phenylephrine. Dose-response curves for histamine alone and for histamine 
in the presence of brompheniramine at 530 ng/min, with a 45-minute infusion of bromphe- 
niramine between curves, were constructed. Dilation of the vein is expressed as a percentage of 
baseline (before preconstriction with phenylephrine) vein diameter. Maximal dilation was not fully 
determined in this particular study and was estimated with the ALLFIT program. This experiment 
was repeated six times with similar results. 

that the combination of diphenhydramine and 
cimetidine almost completely abolished the veno- 
dilatory response to histamine. The venodilatory 
response for histamine alone in these studies was 
185% ___ 65%; and for histamine infused concur- 
rently with cimetidine (49 txg/min) and diphen- 
hydramine (530 ng/min), the venodilatory re- 
sponse was 5% _-. 10% (p = 0.03, n = 3), indi- 
cating that high concentrations of a combination 
of H 1 and H2 antagonists completely block 
histamine-induced dilation. In experiments in 
which methylene blue was used, the venodilatory 
response for histamine alone was 131% ___ 23%, 
and with methylene blue the response was 
73% ___ 24% (p = 0.01, n = 4). In the presence 
of the cyclooxygenase inhibitor indomethacin, 
the venodilatory response did not change: 
106% -+-_ 48% for histamine alone and 108% ___ 
59% for histamine simultaneously administered 
with indomethacin (n = 3). The results of these 
studies suggest that antagonism of both H1 and 
H 2 receptor subtypes is necessary for complete 
abolishment of histamine-induced venodilation. 

EDRF, but not prostacyclin, may play a role in 
mediating the venodilatory response to histamine 
in human veins. 

D I S C U S S I O N  

The results demonstrate that histamine acts as 
a venodilator in humans in vivo via both Ha and 
H 2 receptors, with venodilation mediated via H 2 
receptors predominating. Essentially complete 
antagonism of histamine-induced venodilation is 
produced by administering a combination of H 1 
and H 2 antagonists. Methylene blue partially at- 
tenuated the venodilatory response to histamine, 
suggesting that EDRF was involved in a compo- 
nent of the vasodilation. 

Histamine is a potent and efficacious venodila- 
tor. Indeed, other vasodilators that we have pre- 
viously studied with the use of the dorsal hand- 
vein compliance technique provided the following 
results: isoproterenol produced an Ema x of 97 -+ 3 
and EDs0 of 42 pmol/min in young subjects, 11 
nitroglycerin caused an Ema x of 103 +- 65 and an 
EDso of 16 pmol/min, 14 and prostaglandin E 1 
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FIG. 3. Effect of cimetidine on histamine-induced venodilation in a dorsal hand vein precon- 
stricted with phenylephrine. Dose-response curves for histamine alone and for histamine in the 
presence of cimetidine at 49 i~g/min, with a 45-minute infusion of cimetidine between curves, 
were constructed. Dilation of the vein is expressed as a percentage of baseline (before 
preconstriction with phenylephrine) vein diameter. Data are the results in a typical subject. This 
experiment was repeated six times with similar results. 

produced an Ema x of 129 -+ 29 and an EDso of 
0.23 pmol/min, a5 The mean EDs0 for the 12 his- 
tamine dose-response curves performed in the 
current study was 63 pmol/min, suggesting that 
histamine is not as potent as other vasodilators 
previously studied but is highly efficacious, with 
an Ema x greater than 120%. 

In-a preliminary experiment (data not shown) 
we demonstrated that brompheniramine was a 
competitive antagonist of histamine-induced ve- 
nodilation; when brompheniramine was infused at 
a constant rate of 6.6 ng/min, the histamine dose- 
response curve was shifted to the right with no 
loss in maximal response, which is characteristic 
of competitive antagonism. In this study we in- 
fused either brompheniramine or cimetidine at 
concentrations greatly in excess of their ICs0 val- 
ues to fully block H 1 or H 2 receptors, respectively. 
Interestingly, in those experiments, histamine's 
maximal effect was decreased with no loss in 
sensitivity to histamine. This pattern would be 
expected for noncompetitive antagonists. How- 
ever, we think the data are better explained by 

pseudoirreversible antagonism, caused by the high 
concentration of antagonists that we used in these 
experiments to fully block Ha and H2 receptors. In 
other words, the concentrations of histamine that 
we were able to infuse into the volunteers were 
not sufficient to overcome receptor blockade. 
Both antagonists are very specific: cimetidine's K d 
for interaction at the Ha receptor is 560 times 
greater than its K d for interaction at the H 2 
receptor. 6 Similarly, chlorpheniramine, an al- 
kylamine structurally similar to brompheniramine, 
has a K d for the H 2 receptor 3000 times greater 
than that for the Hi-receptor. 6 

EDRF is an endogenous vasodilator released 
from the endothelium by certain compounds, such 
as acetylcholine, bradykinin, adenosine diphos- 
phate, adenosine triphosphate, and substance p.16 
EDRF mediates vasodilation through activation 
of soluble guanylate cyclase to produce cyclic 
guanosine monophosphate. 17 We used methylene 
blue to inhibit soluble guanylate cyclase 18 at a 
dose rate that was able to inhibit bradyldn-stimu- 
lated endothelium-dependent dilation with the 
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dorsal hand-vein technique. 19 We have obtained 
in our laboratory preliminary data concerning the 
respective efficacy of methylene blue and N c- 
monomethyl-l-arginine (I-NMMA), a nitric oxide 
synthase inhibitor, as inhibitors of EDRF-medi- 
ated dilation. These data confirmed that methyl- 
ene blue is a specific and efficaciouis inhibitor of 
EDRF-mediated dilation. Infusion of methylene 
blue alone resulted in some antagonism of hista- 
mine-induced venodilation. Our results are con- 
sistent with the in vitro results found in strips of 
monkey basilar artery. 7 Histamine infusion re- 
sulted in relaxation of these vessel preparations, 
which was attenuated by cimetidine, chlorphe- 
niramine, and endothelium denudation; but indo- 
methacin had no effect on the response. The 
relaxation of the vessel after removal of endothe- 
lium could be blocked with cimetidine but not 
with chlorpheniramine, suggesting that the H 1 
receptor is endothelium-dependent. 

Little is known about the effect of histamine on 
veins. In vitro studies with human internal mam- 
mary arteries and saphenous veins obtained dur- 
ing coronary bypass surgery demonstrated that H1 
receptors, in an intact vessel, mediate relaxation; 
when the endothelium is rubbed off, constriction 
caused by the H~ receptors located on the smooth 
muscle is unmasked, z° Monkey pulmonary veins 
dilate in response to histamine through both an 
endothelial H1 receptor and a smooth muscle H2 
receptor. 21 

Although prostacyclin release has been demon- 
strated previously from histamine stimulation of 
human pulmonary arteries, s bovine retinal arter- 
ies, 2~ rat hindlimb vessels, 23 and through stimula- 
tion of H~ receptor in rabbit ear arteries, ~4 the 
cyclooxygenase inhibitor indomethacin had no ef- 
fect on histamine-induced venodilation in our 
study; the same dose rate was able to block 
prostaglandin-dependent responses induced by 
bradykinin when the dorsal hand-vein technique 
was used. 19 Therefore histamine-mediated vasodi- 
lation does not appear to have a significant com- 
ponent mediated through prostacyclin in the hu- 
man hand vein. 

The pharmacologic effects of a systemic infusion 
of histamine on the peripheral vessels are very 
important because of the role played by histamine, 
which, when suddenly released from mast cells, 
acts as a pathophysiologic mediator of systemic 
anaphylaxis? In studies involving dogs and cats, the 
intravenous infusion of histamine produces a va- 

sodepressor effect, tachycardia and a decrease in 
total peripheral resistance, which could only be 
abolished by combination therapy with an H 1 an- 
tagonist (mepyramine) and an Ha antagonist (ci- 
metidine)Y In human beings plasma concentra- 
tions of systemically infused histamine of 2.5 ng/ml 
are necessary to widen the pulse pressure by 30%. 26 
In other studies investigating the effect of systemic 
infusions of histamine in human beings, neither HI 
nor H2 antagonists alone significantly prevented 
the increase in pulse pressure, which was chiefly 
manifested as a fall in diastolic blood pressure, but 
combined pretreatment with both H a and H a an- 
tagonists prevented an increase in pulse pressureF 
Also, elevated concentrations of plasma histamine 
(20 to 140 ng/ml) have been detected in patients 
with severe hypotension as a result of systemic 
anaphylaxis. 9 

The estimated local concentrations of hista- 
mine in our studies, given an estimated venous 
flow rate of 2.5 ml/min in the dorsal hand 
vein (unpublished observations), ranged from 0.8 
ng/ml to 54 ng/ml. Therefore we achieved local 
concentrations of histamine in the vein compa- 
rable to those shown to produce systemic effects ~6 
and anaphylaxis. 9 Our findings in human hand 
veins do not exclude the possibility that histamine 
has a greater or predominant role in other vas- 
cular beds such as the upper body or the splanch- 
nic vasculature. Also, because the purpose of our 
study was to determine accurate pharmacologic 
responses of histamine receptor subtypes, we did 
not investigate the effect of histamine on baseline 
nonpreconstricted vessels. However; even if the 
effects on baseline vessels were less marked, in 
anaphylaxis, dilation of the whole bed of capaci- 
tance vessels may play as large a part in produc- 
ing hypotension, by causing impaired venous re- 
turn of blood to the heart and a decrease in 
preload in addition to dilation of arterial resis- 
tance vessels. 

A limited number of randomized clinical trials 
have been conducted to validate the greater effi- 
cacy of a combination of H1 and H a antagonists 
versus H 1 antagonists alone in treating anaphy- 
laxis. Unfortunately, the data are inconclusive, 
with one study confirming the hypothesis and two 
failing to find a difference in outcome? Uncon- 
trolled studies have shown that the combination 
of antagonists was more efficacious than H1 alone 
in preventing anaphylactoid reactions to chymo- 
papain 28 or radiographic contrast media. 2 In an- 
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other study, a randomized trial in dogs, experi- 
mental, life-threatening anaphylactic reactions 
that resulted from infusion of the polypeptide 
polygeline were prevented or greatly diminished 
by combination therapy with cimetidine and the 
H 1 antagonist dimethpyrindene. 29 Our results pro- 
vide the experimental evidence for both H~- and 
Ha-mediated venodilation in human beings and a 
rationale for the clinical use of a combination of 
Ha and H2 antagonists to treat or prevent anaphy- 
lards or anaphylactoid reactions. 

The standard recommended treatment of sys- 
temic anaphylaxis is epinephrine because of its 
ability to counteract the mediators' effects on 
target tissues, such as bronchospasm and hypoten- 
sion, and to inhibit further degranulation of mast 
cells. 3° Recently, some authors have also recom- 
mended antihistamine therapy in the form of 
diphenhydramine 25 to 50 mg given intramuscu- 
larly or orally every 6 hours, and cimetidine 300 
mg given intravenously or orally every 6 hours as 
a second-line therapy to antagonize histamine's 
protracted effects on the myocardium and the 
vasculature.3, 31 This study provides important evi- 
dence that combined therapy with H t and H 2 

antagonists, rather than therapy with an H~ an- 
tagonist alone, may be useful in reversing poten- 
tially life-threatening hypotension. 

We thank the nurses and staff members of the Palo 
Alto Veterans Affairs Medical Center Aging Unit for 
their support. 
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Molecular characterization of dog albumin as a 
cross-reactive allergen 

Susanne Spitzauer, MD, a Christian Schweiger, MD," Wolfgang R. Sperr, 
MD, b Budhi Pandjaitan, a Peter Valent, M D f  Sonja MOhl, a Christof Ebner, 

MD," Otto Scheiner, PhD, ° Dietrich Kraft, MD, ° Helmut Rumpold, MD, a 
and Rudolf Valenta, MD c Vienna, Austria 

Indoor allergens comprise a group of allergenic proteins that are commonly derived from house 
dust mite and cat and dog dander. In addition to the two major dog allergens (molecular 
weights: 19 and 23 kd), dog albumin represents an important allergen for up to 35% of patients 
who are allergic to dogs. In IgE immunoblot inhibition studies and histamine release tests it 
has been demonstrated that patients who react to dog albumin exhibit IgE reactivity with 
purified albumins from cat, mouse, chicken, and rat. The proportion of dog-specific IgE 
directed against dog albumin was determined for patients allergic to dog albumin, and it ranges 
from 70% to 90%. By lgE immunoscreening of a lambda gt11 expression library from a dog 
salivary gland, we identified a number of reactive complementary DNA clones. All patients with 
lgE reactivity against natural dog albumin displayed IgE reactivity to the ~galactosidase fusion 
protein encoded by clone 54c, which was therefore assumed to contain major IgE epitopes of 
dog albumin. The deduced amino acid sequence of clone 54c was compared with the 
Swiss-Prot libra~ and significant sequence homologies were found with albumins from different 
species (human: 82.6%, pig: 81.8%, cattle: 77.3%, sheep: 78.8%, mouse: 75.8%, and rat: 
76.2%). Several other IgE-positive clones hybridized with oligonucleotides that were prepared 
according to this sequence. Partial complementary DNA coding for dog albumin fragments may 
be considered a useful tool for further characterization of major lgE epitopes of dog albumin. 
(J ALLERGY CLIN IMMUNOL 1994;93:614-27.) 
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Abbreviations used 
cDNA: Complementary DNA 

SDS-PAGE: Sodium dodecylsulfate-polyacryl- 
amide gel electrophoresis 

Type  I a l lergy to i ndoo r  a l le rgens  I is caused  by  
p ro t e in s  de r ived  f rom mites ,  molds ,  and  an imals  2 
such as cats and  dogs. D o g  a l l e rgens  have  b e e n  
d e t e c t e d  in p r o t e i n  extracts  p r e p a r e d  f rom dan-  
der, hair,  and  saliva by i m m u n o c h e m i c a l  tech-  
niques ,  3-~ and  a p a n e l  of  r e l evan t  a l le rgens  has  


