Advance Publication

The Journal of Veterinary Medical Science

Accepted Date: 29 Jun 2017
J-STAGE Advance Published Date: 14 Jul 2017



10

11

12

13

14

15

16

17

18

19

FULL PAPER Surgery

Incidence of anaphylactic reactions after propofol administration in dogs

Mamoru ONUMA'?, Misao TERADA?, Sadaharu ONO", Akiyoshi MURAKAMI",

Tomoko ISHIDA" and Tadashi SANO®”

YOosagami Animal Clinic, 1-33-3 Laketown, Koshigaya, Saitama 343-0828, Japan

I Chiba Institute of Science Faculty of Risk and Crisis Management, 15-8 Shiomi-cho,

Choshi, Chiba 288-0025, Japan

3Dokkyo Medical University Laboratory Animal Research Center, Kitakobayashi 880,

Shimotsugagun Mibumachi, Tochigi 321-0207 Japan
YRakuno Gakuen University School of Veterinary Medicine, 582,

Bunkyodai-Midorimachi, Ebetsu, Hokkaido 069-8501, Japan

*Correspondence to

Tadashi SANO

Rakuno  Gakuen  University = School of  Veterinary = Medicine,
Bunkyodai-Midorimachi, Ebetsu, Hokkaido, 069-8501, Japan

tsano@rakuno.ac.jp

Running head: PROPOFOL-INDUCED ANAPHYLAXIS IN DOGS

582,



20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

FULL PAPER Surgery

ABSTRACT

Propofol is an anesthetic agent suspended in an emulsion system that includes egg yolk
lecithin and soybean oil, because of which, there is concern about the use of propofol in
patients allergic to these substances. We examined the association between propofol
administration and incidence of adverse events in dogs with allergy to egg yolk lecithin
and soybean oil. On the basis of the findings of an allergen-specific immunoglobulin E
(IgE) test, 14 dogs with high levels (high-IgE group) and 7 dogs with low levels
(normal-IgE group) of IgE were selected. Following intravenous administration of
propofol, the incidence of anaphylactic reactions and plasma histamine concentrations
under general anesthesia maintained with isoflurane throughout surgery were compared
between the two groups. The frequency of anaphylactic reactions and plasma histamine
concentrations were compared by the chi-square test and Student t-test, respectively.
The statistical significance for both tests was set at p < 0.05. In the high- and
normal-IgE groups, the average frequencies of anaphylactic reactions after propofol
administration were 21.4% and 14.3%, and the mean plasma histamine concentrations
were 167.9 £ 94.5 nM and 65.7 + 40.3 nM, respectively. Animals of neither groups
experienced shock-like symptoms. These results revealed that propofol might be
relatively safe, although careful perioperative anesthesia monitoring and standby
protocols are required when using propofol in dogs with a history of allergic diseases or

high chicken- or soybean-specific IgE levels.

KEY WORDS: anesthesia, dogs, histamine, immunoglobulin-E, propofol-induced

anaphylaxis
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INTRODUCTION

Anaphylaxis is defined as “a potentially fatal hypersensitive reaction to the invasion

of an allergen or other substance that causes systemic allergic symptoms in multiple

organs” and anaphylactic shock as “hypotension or impaired consciousness associated

with anaphylaxis” [24].

Propofol is widely used for canine anesthesia [19]. In human medicine,

administration of propofol to patients allergic to eggs or soy protein is either

contraindicated or requires careful handling by the anesthesiologist [3, 30]. In dogs,

comprehensive precautions must also be taken against anaphylactic reaction as a form

of toxicity during anesthesia, including during the use of injectable anesthetics.

However, other than expressions of concern regarding the effect of allergic reaction

during intradermal tests, there are no reports of propofol-induced anaphylaxis till date [6,

19].

The main allergens responsible for immunoglobulin (Ig) E-mediated food allergy in

dogs are beef, chicken, cow milk, eggs, maize, soy, and rice, in that order [10].

Additionally, cross-reactions between chicken and eggs (yolk and white) are known to

occur [11]. In addition to foods containing proteins as main ingredients, caution is also

required with respect to those containing traces of protein as secondary ingredients;
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soybean oil, described as being "allergen-free", has been found to contain residual

protein [22], and severely soy-allergic human patients might experience a

hypersensitive reaction to trace amounts of soy protein in soybean oil or soy lecithin [2,

7]. Therefore, in dogs, caution is required with respect to the development of

perioperative anaphylaxis, which is classified as IgE-mediated allergic anaphylaxis [18]

induced by purified egg phosphatide (lecithin) or soy protein in fatty excipients in

propofol.

In a large-scale study of anesthesia-associated accidents in humans, including

1,284,957 cases, the Japanese Society of Anesthesiologists observed a low incidence of

perioperative anaphylaxis — 1 in 40,000 (approximately 0.0025%), including one case

of cardiopulmonary arrest and three of severe hypotension [15]. Muscle relaxants

(58.08%) are the most common causative substances of perioperative anaphylaxis,

followed by latex (19.65%), antibiotics (12.85%), colloids (3.43%), sedatives (2.34%),

and anesthetics (1.69%) [17]; propofol causes anaphylaxis so infrequently that it is not

even mentioned among the common causal factors. For dogs, anaphylaxis is listed as an

adverse reaction to injectable anesthetics, including, but not limited to, propofol [19].

To our knowledge, no study till date has investigated anaphylaxis following propofol

administration in egg- or soy-allergic dogs.
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In humans, allergen identification tests in case of anaphylaxis include

allergen-specific IgE [14], prick, and intradermal tests [5, 14]. Allergen-specific IgE

tests, which enable IgE quantification in an equivalent manner to intradermal tests, are

now available for dogs as well [21]. In the present study, we drew on this to investigate

anaphylaxis after propofol administration in dogs that exhibited high allergen-specific

IgE levels against egg white and yolk, chicken cross-reacting with egg white and yolk,

and soy protein IgE. We also included a control group of dogs that did not exhibit high

IgE levels. Inflammatory mediators released from mast cells and basophils at onset of

anaphylaxis are useful for diagnosis of anaphylaxis [15]. Histamines have been shown

to be released in IgE-mediated hypersensitivity reactions to food antigens in dogs [8]

and a few other animals. Adverse events following propofol administration in dogs

could possibly be propofol-induced anaphylactic reactions. Therefore, we evaluated the

safety of propofol administration and its association with anaphylactic reactions in dogs

by allergen-specific IgE and blood histamine concentration tests.

MATERIALS AND METHODS

This retrospective study included dogs presented at the Onuma Animal Hospital

(Saitama) and Oosagami Animal Clinic (Saitama) between October 2010 and March
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2015, that tested positive for allergen-specific IgE (Animal Allergy Clinical

Laboratories, Kanagawa, Japan) against egg (yolk or white) and chicken cross-reacting

with egg yolk or white [21] as well as dogs that exhibited high levels of soy IgE (> 100

ng/ml). In 14 of these dogs (high-IgE group), anesthesia was induced with propofol as

an ultra-short-acting injectable anesthetic (2.2- 6.6 mg/kg; intravenous administration)

[19] prior to surgery. In humans with a history of drug-induced allergy, particular

caution is required during the initial few minutes after drug administration, when

anaphylaxis is most likely to occur [14, 30]. Therefore, adverse events during the 15

min immediately after propofol administration were monitored. History of allergy was

recorded for each animal. When we obtained consent for anesthesia from the owners of

animals included in this study, we also obtained consent for performing additional

examinations in case of adverse events and for the use of test results for this study. The

high IgE group (n = 14; male, 5; female, 9; mean age, 4.23 years; age range, 0.5- 11.8

years) included 6 animals with allergy to egg or chicken and 10 with soy allergy; 2 dogs

(cases 1 and 4) in each subgroup exhibited high IgE levels against the specific antigen.

All 14 of these dogs were purebreds, and there was no bias in terms of breed (Table 1).

A group of 7 dogs (male, 3; female, 4; mean age, 3.42 years; age range, 0.58-9.0 years)

with low egg/chicken and soy IgE concentrations and no bias in terms of breed was
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included as the negative control group (normal-IgE group; Table 2) and subjected to the

same tests as the high-IgE group.

The mean allergen-specific IgE concentrations of dogs that exhibited high IgE

concentrations against egg / chicken (n = 7; egg white, 7; yolk, 0; multiple allergens, 1)

and soy (n = 10) were compared with those of dogs that exhibited normal IgE

concentrations against egg / chicken (n = 15; yolk, 0) and soy (n=11).

In the high-IgE group, plasma histamine concentrations were measured in 4 of the 14

dogs (male and female, 2 each, with no bias in breed; mean age, 0.92 years; age range,

0.5- 1.67 years), of which 3 developed adverse drug reactions and 1 exhibited no

obvious adverse reaction. In contrast, all 7 of the dogs in the normal-IgE group were

evaluated for plasma histamine concentration.

Venous blood samples for evaluation of plasma histamine concentration were

collected in tubes containing ethylenediaminetetraacetic acid after propofol

administration. On the basis of previous reports that blood histamine concentrations

peak approximately 5 min after the onset of anaphylaxis and return to reference levels

after 30- 60 min [26], we intended to sample venous blood 5 min after propofol

administration. However, in practice, sampling was delayed in a few cases (2 dogs each

in the high and normal-IgE groups) because of the work involved in securing the airway.
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Plasma was separated by centrifugation at 1, 500 rpm for 10 min and stored at —20°C

until measurement of histamine concentrations using a histamine enzyme-linked

immunosorbent assay kit (Histamine EIA Kit, Oxford Biomedical Research, Inc.,

Oxford, MI, U.K.) according to the manufacturer’s instructions.

In fur-covered animals, cutaneous signs are even more likely to be missed.

Accordingly, flushing of the skin/mucosa, respiratory depression, bradycardia,

hypotension, and tachycardia were evaluated as adverse events suggestive of

anaphylaxis. Ventilation was managed by spontaneous respiration without the use of a

ventilator. Respiratory care involved monitoring of the respiratory rate and carbon

dioxide concentration.

Treatment during anaphylaxis included fluid infusion and administration of high-flow

oxygen and adrenaline (0.0025- 0.005 mg/kg, intravenous). Adjuvant therapy involved

administration of glucocorticoids for prevention of late-onset anaphylaxis,

antihistamines for treatment of cutaneous symptoms such as itching, rashes, hives, and

vascular edema, and H2 blockers, which are considered to be effective in combination

with antihistamines [4, 27, 28, 31].

Comparison of frequency of anaphylaxis was performed by the chi-square test.

Comparison of plasma histamine concentrations was performed by Student’s #-test.
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Significant differences between the high- and normal-IgE groups were determined at p

<0.05.

RESULTS

Adverse drug reactions were observed in 3 of the 14 dogs in the high-IgE group

(cases 11, 12, and 14; 21.4%). Adverse drug reactions considered as representing

anaphylaxis included flushing (n = 1), hypotension (n = 2), and respiratory depression

(n = 1; respiratory arrest and high end-tidal carbon dioxide concentration), some of

which were observed in the same animals (Tables 3). However, all adverse reactions

were transient and mild, and since they improved with symptomatic treatment alone and

did not result in anaphylactic shock, no treatment for anaphylaxis was administered.

Incidences of flushing and hypertension in the normal-IgE group (14.29%; 1 of 7 dogs)

were lower than those in the high-IgE group (21.4%; 3 of 14 dogs; Table 3). The

incidences of anamnesis of allergy in the high- and normal-IgE groups were 92.9% (13

of 14 dogs) and 14.29% (1 of 7 dogs), respectively (Tables 1 and 2). Comparison of

mean IgE concentrations between the normal- (Table 5) and high- (Table 6) IgE groups

revealed that the latter group exhibited higher IgE concentrations for each of the

evaluated allergens (egg white, 4.88-fold; chicken, 3.29-fold; and soy, 5.48- fold higher
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than the corresponding values in the normal-IgE group; Table 7). There were no cases

of egg-yolk allergy in the high-IgE group.

The mean serum histamine concentration of the high-IgE group (167.93 nM; range,

95.1- 298.3 nM) was significantly higher than that of the normal-Ig-E group (mean,

65.73 nM; 18.18-139.8 nM; p < 0.05; Figure 1). All dogs with adverse drug reactions in

the present study exhibited high blood histamine concentrations (p < 0.05; Table 4).

DISCUSSION

Although anaphylaxis may develop at any time during general anesthesia, in 90% of

cases in humans, anaphylaxis occurs upon induction of anesthesia [13]. In dogs, the use

of propofol as an injectable drug for anesthesia should be considered as posing the

greatest risk of anaphylaxis. However, in the present study, dogs with high-IgE levels

and anamnesis of allergy did not exhibit severe anaphylactic reactions—such as

cardiopulmonary arrest or cardiovascular collapse—to propofol administration. This

result suggests that propofol might be a relatively safe drug in the canine patient with

high-IgE level.

In humans and dogs, IgE and histamine release is involved in the pathology of

anaphylactic shock, promoting hypovolemia and distributive shock—as a result of

10
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decreased venous return because of peripheral venous dilation and extravasation of

blood components—as well as mixed shock associated with depressed cardiac function

and severe hypotension caused by reduced left-atrial filling volume due to bronchial

spasm [1, 18, 26]. Humans are particularly prone to anaphylaxis induced by muscle

relaxants (12-30%), and caution is required since bradycardia is more frequent than

previously thought [18]. Adverse events suggestive of anaphylaxis in humans include

mucocutaneous (systemic rashes, pruritis, flushing, edema, and wheals), respiratory

(dyspnea, airway stenosis/spasm, wheezing, and hypoxemia), and circulatory

(hypotension, impaired consciousness, and symptoms associated with peripheral organ

failure due to hypotension) symptoms, with hypotension being defined as less than 70%

of normal blood pressure (particularly systolic pressure) [23, 27, 28]. Cutaneous signs

such as hives, pruritus, or flushing, and perioral edema are evident in over 80% of cases

of human anaphylaxis. Additionally, in over 50% of patients, circulatory symptoms

(hypotension, circulatory collapse, or cardiopulmonary arrest) are the initial symptoms

on the basis of which anaphylaxis is confirmed [15, 16, 24]. In animals, should

bronchial spasm leading to unexplained circulatory collapse or respiratory arrest occur

during surgery, the surgical covering on the animal must be removed and the fur parted

to check the skin for cutaneous signs. In case of anaphylaxis caused by muscle relaxants

11
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or other agents in humans, cutaneous signs are often transient and frequently overlooked

[5]. In case of more acute, serious anaphylactic reactions, circulatory collapse or

respiratory arrest might occur prior to the appearance of cutaneous symptoms. Therefore,

caution is required since the absence of mucocutaneous symptoms does not necessarily

rule out the possibility of anaphylaxis completely [18]. According to Mitsuhata [18],

tachycardia is a frequent occurrence during anaphylaxis in humans. However, given that

bradycardia is more common than previously thought, we evaluated bradycardia in

addition to hypotension and tachycardia in the present study.

Flushing was one of the adverse drug reactions observed in this study. However,

definitive diagnosis of anaphylaxis on the basis of flushing alone is challenging in the

absence of more easily determined cutaneous manifestations such as edema or wheals.

Use of ventilators might delay the identification of anaphylaxis [23, 25, 27, 28]. In the

present study, ventilation was managed by spontaneous respiration in all the animals,

and, although respiratory depression is a known side effect of propofol in dogs [19], no

instances of severe respiratory symptoms of anaphylaxis—such as dyspnea, airway

stenosis/spasm, wheezing, or hypoxemia—were observed. As for flushing, respiratory

depression alone might not necessarily indicate anaphylaxis, and the possibility that it

may have been mistakenly attributed to anaphylaxis cannot be ruled out. Nevertheless,

12
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the incidence of adverse drug reactions in the high-IgE group (21.4%) in the present

study was higher than that in the normal-IgE group (14.3%).

Additionally, the mean plasma histamine concentration in the high-IgE group was

significantly higher than that in the normal-IgE group. Tanaka et al. [29] reported mean

blood histamine concentrations of 72.6 and 31.4 nM in dogs with mast cell tumors and

control dogs, respectively; in comparison with the reference value of 72.6 nM, the blood

histamine concentrations of all dogs with adverse drug reactions in the present study

were high, with the mean histamine concentration of the high-IgE group being higher

than that of the normal-IgE group, which makes it highly likely that the adverse drug

reactions observed in the present study actually represented anaphylaxis.

Elevated plasma histamine concentrations indicate activation of mast cells and

basophils, as demonstrated by the release of histamine into blood in IgE-mediated

hypersensitive reactions to food antigens in dogs [8]. However, such activation is

evident in both allergic and non-allergic mechanisms [18]. Even in the absence of

elevated blood histamine concentrations, immune and non-immune mechanisms cannot

be ruled out [18]. In humans, atopic dermatitis may occur without the involvement of

IgE, through upregulation of cytokine production (interleukin-18 and interferon-y) even

in the absence of a Th2 immune response [12, 32]. Mast cells possess various receptors,

13
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including those for complement factors (C3a and C5a), lectins, osmolality, and

substance P, which serve to increase blood histamine concentrations through

degranulation in a manner similar to that of IgE antigens [9]. In the present study, one

of the dogs in the normal-IgE group exhibited a high plasma histamine concentration,

which was attributed to a reaction not mediated by IgE, as described above. Thus,

anaphylaxis cannot be definitively diagnosed on the basis of plasma histamine

concentrations alone. However, in the present study, the overall plasma histamine

concentrations differed significantly between the high- and normal-IgE groups, and, in

most cases, a high value might be of supplementary value in the diagnosis of

anaphylaxis.

However, since definitive diagnosis of anaphylaxis on the basis of plasma histamine

concentrations alone is challenging, further tests must be considered. Other tests used in

humans include quantitative analysis of tryptase, a neutral protease present in mast cell

granules, and the leukocyte histamine-release test [5, 14]. Since securing of the airway

took precedence over perioperative sampling in the present study, giving rise to issues

related to the timing of blood sample collection, it is necessary to consider tests that can

be performed over longer periods, such as urinalysis for N-methylhistamine, a histamine

metabolite measurable for 24 hrs after the onset of anaphylaxis, or B-tryptase, which can

14
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be measured using samples frozen for a year at -20°C [15]. In dogs, histamine-release

measurements after calcium ionophore stimulation are positively correlated with mast

cell count in peripheral blood. Therefore, we intend to investigate the possibility that

peripheral blood mast cell count, which can be easily performed at the bedside, might

also be useful for diagnosis of anaphylaxis [29].

In humans with a history of drug-induced allergy not limited to propofol, particular

caution is required during the first 2- 3 min after propofol administration, when

anaphylaxis is most likely to occur, and a posture of readiness must be adopted during

this period [14, 30]. Among human patients who develop propofol-induced anaphylaxis,

64% have a history of some sort of allergy [14]. Therefore, preoperative testing,

preparedness for the eventuality of anaphylaxis, and careful anesthetic administration

are necessary during propofol administration in dogs with allergies or a history of

anaphylaxis. However, in a study involving 28 children with IgE-type immediate

allergy, including one with a history of egg-induced anaphylaxis, only one child with no

history of anaphylaxis exhibited erythema and hives upon propofol administration; the

authors, therefore, concluded that propofol is safe to use in children with egg allergy but

without a history of anaphylaxis [20]. In this previous study, 43% of patients were

allergic to peanuts, which cross-reacts with soy proteins; the authors concluded from

15
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their results that propofol might be relatively safe even for patients with soy allergy

[20].

Despite the fact that 92.9% of the dogs in the high-IgE group had a history of allergy,

the incidence of adverse drug reactions in the present study was low (21.4%). All

instances of adverse reactions were mild, and there was no case of severe anaphylaxis.

These findings suggest that the use of propofol might be relatively safe even in dogs

with a history of allergy as well as in those with high concentrations of egg

white/chicken or soy IgE, provided that anesthesia is carefully monitored during the

perioperative period and a posture of preparedness is adopted.
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TABLE LEGENDS

Table .1. The pCharacteristicsrofile of the high IgE group (Nn = 14)

Table .2. The Characteristics profile of the normal-IgE group (Nn = 7)

Table 3. Adverse events and plasma histamine concentrations in the high- and
normal-IgE groups

“Respiratory arrest, hypercapnia

Table 4. Adverse events and plasma histamine concentrations in the adverse event and
non-adverse event cases

“Respiratory arrest, hypercapnia

PSignificant differences between the adverse and non-adverse event cases were

determined at p < 0.05.

Table 5. Normal scores of the allergen-specific IgE test in the high- and normal-IgE
groups

9Yolk obtained from birds
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® —: Normal IgE score

Table 6. High IgE scores of the allergen-specific IgE test in the high- and normal-IgE
groups
“Yolk obtained from birds

®) —: Normal IgE score

Table 7. Mean and multiple proportion of the allergen-specific IgE test in the high- and

normal-IgE groups

“Mean value of the high-IgE group / mean value of the normal IgE-group
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FIGURE LEGENDS

Fig. 1. Plasma histamine concentrations (#M) of the high- (n = 4) and normal- (n = 7)

IgE concentration groups. *p < 0.05, significant intergroup differences.
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Table 1
Case Sex Age Breed Operation Allergen-specific IgE Test Anamnesis
82 egg white yolk chicken s0y (allergy)

1 Male 11.2 Wols Corgi Pambroke sterilization 0 17 108 148 +
2 Female 1 sterilization 47 9 31 105 +
3 Female 7 ST sterilization 61 7 193 69 +
4 Male 7 Papion sterilization 212 71 170 102 +
5 Female 2.7 Mbadsbund sterilization 6 8 69 163 +
6 Male 13 —_— sterilization 0 8 43 298 +
7 Male 9 [er— sterilization 26 33 29 150 +
8 Male 11.8 Papion sterilization 81 23 66 111 +
9 Male 35 T Poge sterilization 30 12 140 0 +
10 Male 1.1 sterilization 0 17 45 182 +
11 Male 0.67 did sterilization 66 6 48 144 +
12 Male 0.83 sterilization 0 0 102 0 -
13 Female 1.67 Gt King O Ssae sterilization 101 22 28 68 +
14 Female 0.5 orerCoRe sterilization 73 32 50 108 +

Mean 4.23 50.21 18.93 80.14 117.71

Table 2
Case Sex Age Breed Operation Allergen-specific IgE Test Anamnesis
(Y) egg white yolk chicken soy (allergy)

1 Male 0.67 Mix sterilization 21 22 46 41 _
2 Male 8 MDachshund perineocele 71 39 53 77 -
3 Female 0.58 [— sterilization 64 5 0 0 _
4 Female 9 A. Cocker Spanicl sterilization 2 11 43 19 —
5 Female 1.67 Mix sterilization 17 24 53 30 —
6 Male 3 KeryBlueTerier i pegection 21 7 20 0 -
7 Female 1 Wito Sis Seshord Dog sterilization 23 13 69 0 +

Mean 3.42 31.29 17.29 40.57 23.86
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Table 3
Abnormal symptom of perioperative Histamine

Case skin/mucosa respiratory cardiovascular level

11 blush — hypotension 95.1

High-IgE 12 - depression?  hypotension 177.1
Group 13 - - — 101.2
14 ~ depression” — 298.3

Mean 167.93

1 _ — — 51.9

2 - — — 68.6
Normal-IgE 3 blush — hypotension 139.8
Group 4 - - - 18.1

5 - - - 89.2

6 - - - 30.2

7 — — - 62.3
Mean 65.73

a) krespiratory arres,thypercapnia
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Table 4
Abnormal symptom of perioperative Histamine
Case skin/mucosa respiratory cardiovascular level
11 blush — hypotension 95.1
Adverse 12 - depression”  hypotension 177.1
event cases 14 — depression” o 298.3
3 blush — hypotension 139.8
Mean 177.57"
1 — — — 51.9
2 — - - 68.6
Non-Adverse 4 - - - 18.1
event cases 5 — — — 89.2
6 - - - 30.2
7 — — — 62.3
13 — — — 101.2
Mean 60.21"

a) krespiratory arres,thypercapnia

b) Significant differences between the adverse- and non-adverse event cases were determined at p < 0.05.
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Table 5
Case Allergen-specific IgE Test
egg white” chicken soy
High IgE
1 0 -0 -0
2 47 31 —")
3 61 -0 69
5 6 69 -
6 0 43 -0
7 26 29 —b
8 81 66 -
9 30 — 0 0
10 0 45 -0
11 66 48 —b
12 0 — b 0
13 —b 28 68
14 73 50 _b
Normal IgE
1 21 46 41
2 71 53 77
3 64 0 0
4 2 43 19
5 17 53 30
6 21 20 0
7 23 69 0
n 19 16 11
Min 0 0 0
Max 81 69 77

a) Yolk removed from bird group

b) —: High-IgE score
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474 Table 6
Case Allergen-specific IgE Test
egg white” chicken soy
High IgE
1 —b 108 148
2 =0 b 105
3 —b) 193 —b
4 212 170 102
5 —b) - 163
6 —b =0 298
7 —b —b 150
8 —b) - 111
9 b 140 b
10 — b —b 182
11 —b) —b 144
12 -5 102 — 0
13 101 _b _b
14 _b) _b) 108
n 2 5 10
Min 101 102 102
Max 212 193 298

a) Yolk removed from bird group
b) —: Normal-IgE score
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483  Table 7
High-IgE group Normal-IgE group
egg white chicken soy egg white chicken soy
Mean 156.5 142.6 151.1 32.1 433 27.6
Multiple proportion” 4.875 3.293 5.475 — - —
484 a) Mean of the high-IgE group / mean of thenormal IgE-group
485

486  Figure 1

350 *
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g 250
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‘g 200 t
° * 4 High-IgE group (n=4)
% 150 o O Normal-IgE group (n=7)
=
g 100 $ o
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= 2
50 | o
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Significant differences between High-IgE group and Normal-IgE group are indicated: *P<0.05.

487

31



	JVMS_cover.pdf
	16-0550


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


