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Figure 3. D|s’rr|buhon of fhreshold* blood pressure levels to initiate antfinypertensive
therapy. (o) Chief obs’refnc;ons For systolic blood pressure, 40.2% (103/256), 31.6%
7 “ hlef obstetricians indicated 160-169, 140-149 and

y:
and 24 6% (63]256) mdlccn‘ed 90-99, 100-109 and 110-1 19mmHg, respechve!y (b) Chief
mfemls’rs Fo systolic bicod pressure, 47.3% (26/55), 30.9% (17/55) ond 20.0% (1 1/55) of

S :

! 09 r"ang respectively. (c) HypertenSion specialists For systolic blood pressure, 36.1%
(2’2/61) 27 9% (17/61) and 23.0% (14/61) of hypertension specialists indicated 140-149,
160- 69 dnd 150-159 mmHg, respectively. For diastolic blood pressure, 60.7% {37/61) and
26.2% (16/61) responded with 90-99 and 100-109 mmHg, respectively. Physicians who
routinely prescribed antihypertensives to patients with postpartum hypertension
responded to this question. *For an explanation of chief obstetricians (a), chief internists
(b) and hypertension specialists (c), see the footnotes to Figure 1
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Table 3. Drug therapy for postpartum hypertension.

Chief Chief Hypertension
obstetricians® internists® speciclistsb
Proportion Proportion Proportion
No. (%) No. (%) No. (%)
Panel a: Class of drugs prescribed to treat postpartum hypertensiona

Calcium channel blocker 265 61.6 60 54.1 76 49.0
Methyldopa 90 20.9 22 19.8 34 21.9
Hydralazine 40 9.3 10 9.0 13
apblocker 15 3.5 6 5.4 10
fiblocker 3 0.7 3 2.7 5
ablocker 1 0.2 1 0.9 2.
Diuretics 1 0.2 2 1.8 3
Angiotensin-converting 5 1.2 2 1.8 4

enzyme inhibifor
Angiotensin receptor 9 2.1 5

blocker
Combination drug 1 0.2 0
Total 430 100 mos

Panel b: Calcium channel blockers indicated in the queshonnclre respon‘
and amlodipine accounted for the majority of calcium ch‘ ers!

Agent
Nifedipine 31 63.3
Amlodipine 16 32.7
Nicardipine 1 2.0
Cilnidipine 1 2.0
Total 49 100

physmlans who responded pos1t1ve1y to Question No. 4.)

Calm m channel blockers were most widely prescribed in departments of
internal medicine and obstetrics, followed by central nervous system depres-
sants and vasodilators (Table 3, panel a). Calcium channel blockers were
used by 61.6% (265/430) of chief obstetricians, 54.1% (60/111) of chief internists
and 49.0% (76/155) of hypertension specialists. Central nervous system
depressants were prescribed by 20.9% (90/430) of chief obstetricians, 19.8%
(22/111) of chief internists and 21.9% (34/155) of hypertension specialists.
Vasodilators were administered by 9.3% (40/430) of chief obstetricians, 9.0%
(10/111) of chief internists and 8.4% (13/155) of hypertension specialists.
Alpha-beta-blockers were reported by 3.5% (15/430) of chief obstetricians, 5.4%
(6/111) of chief internists and 6.5% (10/155) of hypertension specialists.
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Table 4. Use of anfihypertensive agents in breastfeeding patients.

Allow Not Allow Other Total
Chief obstetricians® 224 (87.5%) 12 (4.7%) 20 (7.8%) 256 (100%)
Chief internists® 38 (69.1%) 14 (25.5%) 3 {5.5%) 55 (100%)
Hypertension specialists® 28 (45.9%) 20 (32.8%) 13 (21.3%) 61 (100%)

A total of 85.5% (224/256) of chief obstetricians, 69.1% (38/55) of chief internists and 45.9%
(28/61) of hypertension specialists allowed breastfeeding in patients receiving *
antihypertensive medications, while 4.7% (12/256), 25.5% (14/55) and 32.8% (20/61);
respectively, recommended discontinuation of lactation for patients who were,_on
antihypertensive treatment. !

This question was applicable only to the physicians who routinely prescnbed anfi=
hypertensives to treat postpartum hypertension. Figures not enclosed i dren’rheses
represent the numbers of respondents, and the percentages in pa ntheses thei
proportions.

“For an explanation of chief obstetricians, chief internists and hyperTens n’ sp
see footnotes to Figure 1.

Angiotensin-converting enzyme inhibitors were > 2% (5/430)
of chief obstetricians, 1.8% (2/111) of chief 1nternlsts al;d 12.6% (4/155) of
hypertension specialists, while angiotensin reCeptorwb :ckers were used
by 2.1% (9/430), 4.5% (5/111) and 5. 2%, 8/ 55), respectlvely (Table 3, panel a).
Nifedipine and amlodipine accounte, for the majority of calcium channel
blockers. Nifedipine was prescribed by 88. 2% (210/238) of chlef obstetrlclans,
58.3% (28/48) of chief internists'and 6
while amlodipine was admmlstered by 6. 7% (16/238), 37.5% (18/48) and 32.7%
(16/49), respectively (Table 3 panel b).

5% (2247256) of chief obstetricians, 69.1% (38/55) of
5.9% (28/61) of hypertensmn spemahsts allowed breast-
while 4 7%

DISCUSSION

Awareness of Long-term Risks and Clinical Care for Women with HDP

In the Effectiveness-Based Guidelines for the Prevention of Cardiovascular
Disease in Women-2011 Update (21) published by the American Heart
Association, a history of abnormal pregnancy was identified as a risk factor
for cardiovascular disease. The guidelines underline the importance of
appropriate postpartum referral by the obstetrician to a primary care
physician or hypertension specialist to ensure that risk factors can be carefully
monitored and controlled after pregnancy. The current study showed that

— 123 —



393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441

Survey of postpartum blood pressure care for HDP

among the leading practicing obstetricians and internists in Japan, HDP are
recognized as a risk factor for chronic hypertension and cardiovascular
disease. At the same time, this study showed that over a third of chief
obstetricians terminated their postpartum follow-up of HDP patients without
referring them to primary care physicians or hypertension specialists. The
finding that only 41% of chief internists and 36% of hypertension specialists
were routinely seeing patients with postpartum hypertension suggested that
such patients were not fully aware of the implications of HDP, and that there
is a lack of appropriate referral by the obstetricians. This could be partly
attributable to the fact that postpartum hypertensmn often resolves shortly
after delivery. Pregnancy represents a metabolic “stress test” to pre
cardiovascular events in women (22). In order to prevent future developmentm”
of disease, it is important to keep track of women whose high cardlovascular
risk has been unmasked by pregnancy-related events. For this™ urpose,
coordination between the departments of obstetrics and mternal)médlcm} g
such as a referral system that will enable smooth trans -of. hlgh risk
patients from the obstetrician to the primary care phys fr-or_to the
specialist, is necessary. At the same time, our resul hggested the need to
create effective education and long-term momtormg programs “for women at
high cardiovascular risk. «

Drug Therapy for Postpartum Hypen‘e snon
Compared to internists, obstetricians |
for prescribing drug therapy. This" eﬂected ‘the likelihood of obstetricians
preferring to avoid medlcatlon durmg reast;feedlng and that they hold the
view that blood pressure cal ‘change 81gnlf10antly in the early postpartum
period. The literature reports varlety of criteria for starting drug therapy in
patlents w1th postpartum ; ypertensmn A systematic review found that

or treatment goal based on the study of Japan Society for the Hypertension in
Pregnancy, the national high blood pressure education program work group set
up by NIH (24) and the consensus statement by the ASSHP (25). This might
possibly reflect the general idea that postpartum hypertension is only
temporary, and that blood pressure will decrease within a certain time.
However, studies revealed that approximately one-fifth of women with
preeclampsia later developed chronic hypertension (11,26). In addition, a
systematic literature review found that preeclampsia increased the risk of
vascular disease and chronic hypertension (17). These findings emphasize the
need to extend short-term postpartum care into a long-term follow-up and
management program.
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Our survey showed that patients with postpartum hypertension were
mostly frequently treated with calcium channel blockers by obstetricians and
internists, followed by centrally acting sympatholytic drug methyldopa and
vasodilator hydralazine. The profile of postpartum antihypertensive use was
similar to that of the antepartum period. The wide acceptance of calcium
channel blockers in pregnancy was probably attributable to their excellent
blood pressure-lowering effect and that nifedipine have not been contra-
indicated in women after 20 weeks of gestation in Japan. Our data suggested,
that obstetricians preferred nifedipine to amlodipine, whereas internists
favored amlodipine more than obstetricians. Appropriate antihypertensives
should be chosen for the breastfeeding mother, taking into consideration.
effects on maternal blood pressure levels, exposure of the lactatmg child to
the drug, and the mother’s daily life patterns These factors suggested that

depression (27).
Our data revealed a discrepancy of oplmon betwee

Obstetricians generally supported it, whelieas 1ntermsi;sv were more cautlous
Breastfeeding has benefits for 1nfants w1th espect to nutrition, gastrointes- -
tinal function and host defense (28)?"’ 4ecent research showed that breast milk
was superior to infant artlﬁmal formula-in terms of reductlon in systohc blood

‘ rlsks n both miéthers and children; it should therefore be recommended, in

partlc Iar for patients with HDP. If the mother requires antihypertensive
therapy, appropriate drugs that enable breastfeeding, while achieving effective
blood %ﬁféssure control should be selected. The use of such medications will
contribute to reducing future risks to the mother and her children.

CONCLUSION

Pregnancy and childbirth represent an excellent occasion to identify women
who are at high risk of cardiovascular disease. An adequate referral system
that enables smooth transfer to a local primary care physician or hyperten-
sion specialist will help reduce the likelihood of future cardiovascular
disease.
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KEYWORDS : Abstract  Autoantibodies to autoimmune enteropathy-related 75 kDa antigen (AIE-75) and villin are
. Tryptophan hydroxylase; disease markers of immune dysregulation, polyendocrinopathy, enteropathy, X-linked (IPEX) syndrome
AIE-75; ' which is characterized by a peripheral tolerance defect. On the other hand, anti-tryptophan hydroxylase-1
Villin; (TPH-1) antibodies are detected in autoimmune polyendocrinopathy, candidiasis, ectodermal dystrophy
APECED; (APECED), a central tolerance defect, especially when complicated with gastrointestinal dysfunction.
IPEX syndrome However, to date, anti-AlE-75 and anti-villin antibodies or anti-TPH-1 antibodies have not been tested in

APECED or IPEX syndrome, respectively. In the present study, we confirmed the disease specificity of both
anti-AlE-75 and anti-TPH-1, although anti-villin antibodies were detected in some patients with APECED.
Our observation suggests that immunotolerance to AIE-75 depends on the peripheral mechanism, whereas
the tolerance to TPH-1 depends on the central mechanisms.
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1. Introduction

Both T cells and B cells acquire their diversification by random
recombination of T cell receptor (TCR) and B cell receptor
(BCR) genes, respectively. This results in generation of a
significant number of self-reactive T and B lymphocytes, but
the majority of them are eliminated or suppressed by several
mechanisms that contribute to immunological tolerance [1,2].
Autoimmune regulator, AIRE, is involved in the intrathymic
expression of tissue-specific antigens (TSAs) and plays a
critical role in the negative selection of self-reactive T cells,
also known as central immunotolerance [1]. Although some
self-reactive T cells escape negative selection and efflux to
periphery, they are in anergic state or inactivated by
regulatory T (Treg) cells [2,3]. Forkhead box transcription
factor 3, FOXP3, is a master gene in the development of Treg
cells and contributes to peripheral dominant immunotolerance
[2,3]. Failure of the immunotolerance mechanisms causes
multiple organ-specific autoimmune disorders. Mutations of
AIRE gene result in autoimmune polyendocrinopathy, candidi-
asis, ectodermal dystrophy (APECED) which is characterized by
autoimmunity to endocrine tissues such as parathyroid gland
and adrenal gland, and to cytokines critical for antifungal
immunity, interleukin-17 [1]. Mutations of FOXP3 genes
cause immune dysregulation, polyendocrinopathy, enter-
opathy, X-linked (IPEX) syndrome, which is characterized by
autoimmune enteropathy and endocrinopathies such as
type-1 diabetes mellitus and thyroiditis [4,5].

We have identified autoimmune enteropathy-related
75 kDa antigen (AIE-75) and an actin binding protein, villin,
as target autoantigens of enteropathy in IPEX syndrome [6-8].
Recent studies have confirmed the high specificity and
sensitivity of these two antibodies regardless of ethnicity
[9,10]. On the other hand, gastrointestinal dysfunction is
observed in about 10% of APECED patients. Autoantibodies
against tryptophan hydroxylase (TPH)-1 are detected in 89% of
the patients with APECED complicated by gastrointestinal
dysfunction and 34% of the patients without gastrointestinal
complications [11-14]. Recently, Sayar et al. have suggested
that some cases of APECED with gastrointestinal dysfunction
could mimic IPEX syndrome [15]. Nevertheless there have
been no studies that tested anti-AlE-75 or anti-villin antibod-
ies in APECED and anti-TPH-1 antibodies in IPEX syndrome. In
the present study, we examined autoantibodies to TPH-1,
AIE-75 and villin in APECED and IPEX syndrome.

2. Materials and methods
2.1. Patients and sera

We investigated 7 patients with IPEX syndrome (6 Japanese
and 1 American) and 23 patients with APECED (20 [talian, 2
Japanese and 1 American) (Tables 1 and 2). This work was
approved by the Institutional Review Board of Hokkaido
University Hospital with written informed consent from the
patients or guardians. Clinical and laboratory features and
genetic mutations of some patients have previously been
reported [8,14,16,17]. Among the twenty Italian patients
with APECED, 10 were positive for anti-TPH-1 antibodies as
judged from immunoprecipitation (IP-positive), whereas the

other 10 were negative for the antibodies (IP-negative)
[13,14]. Sera from 2 Japanese and 1 American (Irish/
Spanish) patients have not been tested for the antibodies
by IP (IP-NT). Sera were obtained from the patients and
stored at —20 °C until use.

2.2. Production of recombinant fusion proteins

Recombinant human TPH-1 was expressed as a fusion protein
with glutathione-S-transferase (GST). Briefly, the primer pair
was designed to amplify whole coding region with BamHI
restriction site at the 5 end and Xhol site at the 3/ end
as the following; 5-GGATCCATGATTGAAGACAATAAGGAG-3/,
and 5-CTCGAGTTAGATACTCGGCTTCCTGCT-3'. Complimen-
tary DNA encoding TPH-1 (NM_004179) was amplified by
polymerase chain reaction (PCR) using Agt11 human duodenal
cDNA library (BD Biosciences Clontech, Palo Alto, CA) as a
template. The PCR product was inserted into pCR2.1-TOPO TA
cloning vector (Invitrogen, Carlsbad, CA), digested with both
BamHI and Xhol and then subcloned into a GST fusion protein
expression vector, pGEX4T-2. Escherichia coli, BL-21, was
transformed with the plasmid containing correct nucleotide
sequence of TPH-1. Fusion protein, GST-TPH-1, was expressed
in the presence of 0.5 mM isopropylthiogalactoside (IPTG) and
purified with glutathione-sepharose beads (Amersham Biosci-
ences, Piscataway, NJ). Recombinant AIE-75 and GST-villin
were expressed and used for immunoblotting as previously
reported {7,8].

2.3. Immunoblotting

A 60 ng of the recombinant antigens was subjected to
electrophoresis on sodium dodecyl sulfate-polyacrylamide
gel, and electrically transferred to polyvinylidene difluoride
membrane (Millipore, Bedford, MA). After blocking with 5%
skim milk, the membranes were incubated with 1:200 diluted
rabbit polyclonal anti-TPH-1 antibody (Sigma Aldrich), 1:1000
diluted goat anti-GST antibody (Amersham Biosciences), or
1:80-1:5120 diluted human sera. Human sera were diluted
with Tris-buffered saline containing 0.1% Tween-20 (TBST)
and crude lysate prepared from E. coli expressing GST to
block potential cross-reactivity with GST or components of E.
coli except for some experiments. After incubation with
primary antibodies, membranes were washed with TBST
three times and incubated with diluted horseradish peroxi-
dase (HRP)-conjugated goat anti-human IgG at 1:5000
(Biosource, Camarillo, CA), HRP-conjugated goat anti-rabbit
IgG at 1:2000 (Biosource) or HRP-conjugated rabbit anti-goat
1gG (Biosource) at 1:2000 for 1 h at room temperature. All the
secondary antibodies were diluted with TBST. After washing
with 50 mM Tris—HCl pH 7.6, immunoreactive bands were
detected by 3,3’-diaminobenzidine (Sigma, St. Louis, MO) and
nickel ion (0.03% NiCl,).

3. Results
3.1. Production of recombinant fusion protein

The fusion protein was immunoreactive on blots with either
anti-GST or anti-TPH-1 antibody (Fig. 1). The apparent
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Table 1

Clinical and laboratory features of patients with APECED.

Case no. Clinical manifestation

Intestinal
dysfunction

Autoantibodies

Anti-TPH-1 Abs by IP Ethnicity

[binding index]

1 AD, HP, CMC, M
2 HP, CMC, AIH
3 AD, HP, CMC, POF, K
4 AD, HP, CMC, EH, demyelinating polyneuropathy
5 AD, HP, AIT, POF, Ch, CTD, AG, PA, AlH, M, K, ND, A
6 AD, HP, CMC, AIT, POF, AG, PA, Co
7 AD, HP, CMC, POF, CTD, AG, PA, K, Va
8 AD, HP, CMC, AG, M, K, V, A
9 AD, HP, CMC, AIT, GHD, AG, M, Co, V
10 AD, HP, CMC, POF, AG, AlH, A
11 AD, HP, CMC, ND
12 AD, HP, CMC, ND, A
13 AD, HP, CMC, POF, Co, CTD, AG
14 HP, POF
15 AD, CMC, POF, ND, A, EH
16 AD, HP, CMC, POF ,
17 AD, HP, CMC, POF, GHD, ND, EH
18 AD, HP, CMC,
19 AD, HP, AG -
20 AD, HP, CMC, Ch, CTD, AG, A, TMC
21 __AD, HP
22 AD, HP, CMC, AIH
23 . AlH, AIT, GN, IDDM

Yes Not tested Not tested Japanese
No Not tested Not tested Japanese
Yes IFNwADs 84.13 Italian
No IFNwAbs, AADC 167.6 Italian
Yes IFNwAbs, AADC - 90.1 ltalian
No IFNwAbs, AADC 200 Italian
No IFNwAbs, AADC - 56.7 Italian
Yes IFNwAbs, AADC 137 Italian
Yes IFNwAbs, AADC 114.9 ltalian
No IFNwAbs, AADC 74.4 Italian
No IFNwAbs 7.7 ltalian
No IFNwAbs, AADC 201.22 [talian
No AADC Negative ltalian
No IFNwAbs Negative Italian
No IFNwAbs Negative Jtalian
No IFNwAbs, AADC  Negative Romanian
Yes IFNwAbs Negative Italian
No IFNwAbs Negative Italian
No IFNwAbs Negative Italian
No IFNwAbs, AADC Negative Italian
No - IFNwAbs Negative - ltalian
No IFNwAbs, AADC. Negative Italian
Yes Not tested Not tested Irish/
: Spanish.

Abbreviations; AADC, antibodies to aromatic L-amino acid decarboxylase; IFNwAbs, antibodies to interferon-w; Abs, antibodies; A,
alopecia; AD, Addison's disease; AG, atrophic gastritis; AlH, autoimmune hepatitis; AHA, autoimmune hemolytic anemia; AIT, autoimmune
thyroiditis; As, asplenia; CD, Celiac Diséase; Ch, cholelithiasis; CMC, chronic mucocutaneous candidiasis; Co, constipation; CTD, -
connective tissue disease; EH, enamel hypoplasia; GHD, growth hormone deficiency; GN: glomerulonephritis; HP, hypoparathyroidism;.
IDDM: insulin-dependent diabetes mellitus; IP, immunoprecipitation; K, keratoconjunctivitis; M, malabsorption; ND, nail dystrophy; PA,
pernicious anemia; POF, premature ovarian failure; Ps, psoriasis; TMC, tympanic membrane calcification; TIN, tubulointerstitial nephritis;

|V, vitiligo; Va, vasculitis. . :

molecular size of the fusion protein was approximately
75 kDa, consistent with the sum of GST (26 kDa) and TPH-1
(51 kDa).

3.2. Autoantibodies to TPH-1

As shown in Fig. 2A, an IP-NT serum (APECED-2) reacted with
GST-TPH-1 but not with GST alone. GST-TPH-1 reacted with
8 of 10 IP-positive APECED patients, but none of the sera
from 10 IP-negative or 2 IP-NT patients (Fig. 2B and data not
shown). However, there was no correlation between the
titers of antibodies measured by IP and immunoblot (Fig. 3).
On the other hand, none of the sera from 7 patients with
IPEX reacted with GST-TPH-1 (Fig. 4).

3.3. Reactivity of the sera to AIE-75 and villin

Anti-AlE-75 antibodies were detected in 5 of 7 patients with
IPEX syndrome but not in any patients with APECED (Fig. 5
and Table 2). Anti-villin antibodies were detected in 4 of 7
patients with IPEX syndrome and 3 of 23 patients with
APECED (Fig. 6 and Table 2).

4. Discussion

In the present study, we demonstrate that anti-AIE-75
antibodies and anti-TPH-1 antibodies are specific to IPEX
syndrome and APECED, respectively. These confirm the
specificity and diagnostic value of anti-TPH-1 and anti-
AIE-75 autoantibodies in APECED and IPEX, respectively
[6-14]. On the other hand, anti-villin antibodies were
detected in sera from 3 of 23 patients with APECED (1 with
and 2 without Gl dysfunction). Low levels (1:160 or lower) of
anti-villin antibodies are also detected in some patients with
other collagen vascular diseases such as SLE and mixed
connective tissue disease [8]. Thus, villin could be highly
immunogenic, and anti-villin autoantibodies are produced
in several autoimmune diseases. Anti-TPH-1 antibodies
were detected in 8 of 10 IP-positive patients with APECED.
Interestingly, there were no correlations between the
titers determined by immunoblotting and the binding
index by the IP assay. IP assays using deletion mutants of
TPH-1 have revealed three major epitopes of the antigen
[13]. Although the conformation of antigens is preserved in
IP, immunoblot detects antibodies against linear peptide
sequences of denatured antigens. Our result suggests that
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Table 2 Clinical and laboratory features of IPEX patrents

Ethnicity

Case no. Clinical mamfestatzon - Ant]-AIE 75 Abs (lB) Anti-villin ‘Abs ( IB) Outcome' :
1 Diarrhea ‘ e 80 ; 12560 o Japane§e~ -~ Alive

2 - Diarrhea, NS, T1DM ‘ S 1,640 Negatweg Japanese - Alive
3 AHA, Diarrhea, AIT, T!N '”1‘:320; 13200 Japanese * Died

4  Diarrhea, AIT, TIN. 1:160 1:320 Japanese  Died

5 Diarrhea o ' ~ Negative 1:160 Japanese ' Died

6 Alopecia, psor1a51form dermatms Dlarrhea ~ Negative Negative - Caucasian  Alive

7 Diarrhea, food allergy, eczema, NS, AIH 1:2560 Negative Japanese ' Alive

Abbreviations; AIE-75, autmmmune enteropathy~related75 kDa ant1gen Abs, antibodies; AHA, autolmmune hemolytm anemia; AIT autormmune
thyroiditis; AlH, autormmune hepatltls NS, nephrotic syndrome; TIN, tubulointerstitial nephntls

the autoantibodies to conformation of TPH-1 are dominant
in some patients with APECED, whereas those to linear
peptides are dominant in the others. However, our study
could not clarify whether autoantibodies against: the
conformational or linear epitopes are associated with
clinical Gl tract dysfunction.

Most of APECED patients enrolled in our study were Italian,
whereas most IPEX patients were Japanese. Both anti-AIE-75
and anti-villin antibodies are prevalent in patients with IPEX
regardless of their ethnicities [7-10]. On the other hand,
although the most frequent mutation in AIRE gene differs
between races, genotype—phenotype correlations have not
been clarified except for the association between large
truncations of AIRE and candidiasis [18]. Thus, the influence
of the bias in the ethnicities on our results remains unclear.

APECED and IPEX syndrome share several common features
such as type-1 diabetes mellitus and thyroiditis, however,
Addison's disease and hypoparathyroidism are prevalent in
APECED but not in IPEX syndrome [1,3,19]. AIE-75 and villin are
expressed in the duodenal epithelial cells, whereas expression
of TPH-1 is limited to enterochromaffin cells in the intestine
[7,8,14]. These are consistent with histopathological findings;
severe inflammation is associated with villous atrophy of the
duodenal tissue in IPEX syndrome, whereas only minimal
inflammation and loss of enterochromaffin cells without
apparent villous atrophy are observed in the intestine of
anti-TPH-1 antibody-positive APECED [3,14,20]. Coincidence
of the target cells and distribution of the autoantigens suggest
a pathological role of antigen-specific autoimmunity in the
development of enteropathy in both diseases. Because all of
the three antigens are cytoplasmic proteins, circulating
autoantibodies may not directly bind them. Indeed, intersti-
tial nephritis is not necessarily observed in IPEX syndrome
positive for autoantibodies to these antigens despite the
expression of both AIE-75 and villin in the renal tubules {7,8].
Furthermore, anti-TPH-1 antibodies are positive in one-third
of the cases of APECED without gastrointestinal dysfunction
[11-14]. Given that autoreactive T cells share the same
antigen-specificity with autoantibodies in autoimmune diseases
[21-23], autoreactive T cells likely play a critical role in the
tissue- or cell type-specific destruction in both diseases.
Autoantibodies or autoreactive BCR may bind cytoplasmic
antigens that had leaked from apoptotic or necrotic cells and
facilitate the activation of T cells by antigen presenting cells
[24]. Indeed, depletion of B cells in Scurfy mice, counterparts of
human IPEX syndrome, reduces tissue damages {25]. Further-
more, follicular Treg cells which are derived from thymic
naturally occurring Treg cells directly suppress autoreactive B

cells in the peripheral lymphoid tissues [26—29]. As a result,
Treg cell dysfunction allows the accumulation of autoreactive B
cells in IPEX syndrome [30].

AIRE is expressed mainly in the medullary thymic epithelial
cells (mTEC), acts as a transcription factor responsible for the

M.W

(kDa)
250
150

100 —
75 -

GST
GST-TPH-1
GST
GST-TPH-1

Anti-GST Anti-TPH-1

Figure 1  Expression of recombinant GST-TPH. GST or GST-TPH-1
is immunoblotted with anti-GST (A) or anti-TPH-1 (B) antibodies. In
this experiment, the serum was diluted with TBST without E. coli
extract. Both GST and GST-TPH-1 reacted with anti-GST antibodies,
whereas only GST-TPH-1 reacted with anti-TPH-1 antibodies. Arrow
and arrowhead indicate recombinant GST-TPH-1 and GST alone,
respectively.
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Figure 2  Anti-GST-TPH-1 antibodies in sera from APECED patients. (A) The serum of APECED-2 reacted with GST-villin but not GST
alone. In this experiment, the serum was diluted by TBST without E. coli extract. (B) GST-TPH-1 reacted with 10 APECED sera (cases
3-12) in which the autoantibodies have been detected by immunoprecipitation. Anti-TPH-1 antibodies were not detected in cases 10

and 11 by immunoblotting. Arrows indicate GST-TPH-1.

thymic expression of TSAs, and contributes to the elimination of
self-reactive T cells [1]. In addition, AIRE is expressed in the
peripheral lymphoid tissues, and accordingly, may play a role in
the peripheral tolerance. On the other hand, FOXP3 is a master
gene of Treg cells which play a central role in peripheral
immunotolerance [2,3]. Thus, immunotolerance mechanisms
may differ between autoantigens; tolerance to TPH-1 depends
on intrathymic negative selection or AIRE-dependent peripheral
tolerance, whereas tolerance to AIE-75 depends on Treg cells.
Both TPH-1 and villin are expressed in mTEC of AIRE-deficient
mice, although the expression of AIE-75 has not been studied
[31]. Some target autoantigens associated with APECED are also
expressed in mTEC in AIRE-independent manners [32-34].
Thus, AIRE must have roles in negative selection through a
mechanism distinct from intrathymic transcription of TSA, e.g.,
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Titers of anti-TPH-1 antibodies (Immunoblot)

Figure 3  Anti-TPH-1 measured by immunoprecipitation and
immunoblotting. The titers of anti-TPH-1 antibodies in APECED
patients were compared with the binding unit of the antibodies
measured by immunoprecipitation. There is no significant
correlation between the binding unit by immunoprecipitation
and titers by immunoblotting (Spearman’s rank correlation
coefficient; rs = —0.56, p = 0.088). Closed circles indicate patients
with gastrointestinal manifestations.

antigen presentation by mTEC or interdigitating reticular cells
in the peripheral lymphoid organs [35]. Otherwise, expression
of TSAs in human mTEC may be different from those in mice. To
date, whether AIRE contributes to the selection of Treg cells in
the thymus is still controversial [34,36]. However, given the
severe clinical features of IPEX syndrome compared with
APECED, at least some of Treg cells may develop independent
of AIRE.

5. Conclusions

Autoantibodies to AIE-75 and TPH-1 could be used for the
differential diagnosis of IPEX syndrome and APECED. Coinci-
dence of the distribution of autoantigens and target cell types

IPEX
4 5 6 7

M.W
(kDa) -

250 ~
150 =

1 2 3

APECED-8

100 -
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50 -

Figure 4 Autoantibodies to TPH-1 are specific to APECED.
GST-TPH-1 reacted with the serum of APECED-8 but none of IPEX
syndrome. All the sera were diluted with TBST containing
extracts of E. coli expressing GST.
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Figure 5

IPEX  APECED

Autoantibodies to AIE-75 are specific to IPEX syndrome. (A) AIE-75 reacted with the serum from IPEX-1 but not with sera

from APECED-1 and -2. (B) Anti-AIE-75 antibodies were detected in 5 of 7 sera from IPEX syndrome patients but none of 23 APECED
sera. An arrow indicates recombinant AIE-75. Closed circles indicate patients with gastrointestinal manifestations.
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Figure 6  Autoantibodies to GST-villin. (A) GST-villin reacted with the serum from IPEX-1 but not with sera from APECED-1 and -2.
The molecular weight of GST-villin is approximately 120 kDa which is consistent with that calculated from GST (26 kDa) and villin
(91 kDa). (B) Anti-villin antibodies were detected in 4 of 7 sera from IPEX syndrome patients and 3 of 23 sera from APECED patients.
All of the sera were diluted with TBST containing extracts of E. coli expressing GST. An arrow indicates GST-villin. Closed circles

indicate patients with gastrointestinal manifestations.

suggests the involvement of antigen-specific mechanisms in the
intestinal dysfunctions in both diseases. Immunotolerance to
AIE-75 and TPH-1 may depend on the peripheral and central
mechanisms, respectively.
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of Diabetes Study Group (I 412X B5GDMD
FLWERRREI, 20006 6 B, bAETIZHAI
EERFTWHEECHA SN T, 2D GDM O Lw
ERAE R U 1, [HROBERBRE) X 7 Tl
(L BESFHREOMEX D LICKELZADTOS
WikHETH D, Lizdo T, FEWEETIH SN
GDM #%, f€3R D GDM DS RBIZIFROBERKR
FEDY AT ERBDPIZDVWTIRITE A EBEDI RV,
ZITHEbhbIIL. FEMEETEH SN
GDM fEB DEB R (6 ~ 8 38) D FERER % (abnormal
glucose tolerance ; LT AGT & Bs¥) OREHEL £
D) Ay BAFORE 24T o 72D THRE T %0

H@EHE

FEREATD 201047 AL GDM L 2HTL.
201268 BEICHEBRHO7r0—7 v THRELL
T 75g #OMER W HAEX (oral glucose tolerance test ; Bl
T OGIT £ B5¥) #MAITL/-GDMERZHRE L
720 GDM FEBNZ XM I 28I IS CHIE (self-
monitoring of blood glucose; B F SMBG & B&3) % 4T L.
EEREOATIREBMBBEICIEL2VdDIES
A VEEEREA L, HRPOMBEERILSI V)
VHEEF CIRCERABEBREMT o7z 8. #
IRAPICEW LA 2 BRBIEIN RSB L.
Ttk A Y R BT LER S RS
BT LB SRR LTS SR 70

FTRTCOEFERRIS, EBRLY (B8 6~ 88)
12 75g0GTT % MifT L 720 OGTT i 10 BFELL LD A
Dk, ZHERE ERM R 30 47,60 5. 120 IS MkEME (B
BRIN4EME) B L U immunoreactive insulin (I
7zo BB AGT XBARRBESOBREB L UHER
B L EHEL O,

EEEY AGT L BAEREF B L U GDM Lk
D OGTT RERBRIIOVWTHEL R L. BETE
HF& LT, F6. BIEF BMI. #E - £E. GDM
PR EIRBE. 1 YR VIEEROBEERRE L7
GDM 2 Wi D OGTT REMRER & L T, &£ MHEME (PG).
HbAlc fH., ZfERFI '
IUHBOZHEETOFEOHBIIOVWTREL
720 it (30 43 IRI fE—ZEfE 5% IRI f8) / (30 PG &

STBO»Y

—ZefR PG ) THE L. FHAOBHEREIZOW
Tit. GDM B I D OGTT DR, IBHEHE T
TAHA R [IBEE | FEEOAHLT 2EHE%[H
HH| L L7, TTHEROI AT 4 v 7 BIESITE:
AWTLEEERTF & EREY AGT & OBEY % #Et
L. BEEMET (p<010) ZHEBLL, Mish
HEEMEFICLZ2EERUI AT v 7ERET
NVEBRVCHIBERTF (p <005) OB E2ITo7

B R

o I % CEE L 7 GDM E B 155 1T
ol HIRFIZ GDM DRI EE R/ L, SRt
WCHEEL CA Y R ) UEFSLEE LERAIRED 2
Polze F0S 5, EME6~ 8 BIZ 75g0GTT % HfT
L-ERMIZ 1308 (74 0—7 v 75 84%) T, BT
DOFIEZ D 130 %R E Lz, SR GDMEF D
BAEER L GDM ZHRHOREERTZER 1. BEHT
Y BB OGTT # B4 & 2 1R L7 EEME OGTT
WG R 7.3 BITHEAT L7 9081 (692%) XIEHE
DOGTTHERTH o725, BRFR 5B 38%) BX
USERE 35 6] (269%) DFH406 (30.8%) D EE
AGT LHIE S NTzo EHE AGT O 16 B (40%) 13HTE
EOHREMIZ LIESIT. WTFhOIBRETH -7z,

EEEHO OGTT DREENEER TH o720 (I
EE) LEBAGTERLOREZRZRORES R 3 IR
L. BRERB LUK OGTT R HE LA (R

F1 MR GDMEMDEEERL GDMEFMBFORERR
(n=130)
¥H+SD Fiiz %
£ ) 32.7+5.4
REiRAT BMI 23.6 * 4.9
WER (%) 6351 (48%)
GDM 2#ra% 25.1£5.9
2ZBEE HbAle (%) (@=107) 5.1%+0.4
LURE 75g0GTT
ZEREEFMEEE (mg/dl) |86+10
1 R % (mg/dl) |[181%28
2 B (mg/dl) | 15729
ZERERE IRI (p U/ml) (n=78) | 7.6+3.8
FEEDH GDM 69 &l (53%)
IBERETH GDM 6151 (47%)
R85 Insulinogenic index (n=77) 0.43+0.40
JIRP DL VR Y VR 74 8 (57%)

BMI: body mass index OGTT: oral glucose tolerance test
HbAle. IRI, BEULL IZDWCIHAIEERN R E IMBISRL 72,
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41, 2), BEEETIX. IR BMI

THEEIIRETH 72 (p=0.032) R WERDOHS.
TWIEFTIRBE. 41 Y R Y EREOEHFIIEZZRDE
Doz, B OGTT REMRIE. ZHFFMAEEAE
BAGTHTHEICH S (p<0002), E# AGTET

*2 AEPTHREEROGTT KR

107

IZIBE¥E GDM # L W BHETH 572 (p=0046)0
BZBUTY AT 1 v 7ARGHOBERERSITRL

'z FEHRFT BMI.

B PG, B X UFIEOBW %I EE AGT DBER

FERH (p<0.10) & LTHEB I, ThE500

FHUEHEZBWASERBUI AT 4 v 7R EF

VTR, WTFhORFLIEELMIEER X Ry

Ty + SD EhiE % Thole FIT, 20%DHIERIBEE AT HbAlC
Bl 25 > 52, 75 B
P sooenai ErBRAL. &Y 4c@%zﬁlxiﬁf%mwt§zsu
TVAFA v 7RABEFNVELTRIFLAZEZ A, FPG
HEDH (W) 3441 (26.2%) DAV EBAGT L EELHEERZD (p=0011). &
HAGE (g 2,942 + 562¢g SRR BMI,
BELROL o7z, FPG L EE AGTDEEIZOW
HBEIE 75500TT MITAR ER 15158 TROC B2 5B b1/ v b4 71k 87 mg/dl Ts
LR OGTT MIEE  ZHIFF (mg/d) | 89%10 FPG87 mg/dl LA EDFE. EE AGT BEDNT v i
: 52 (95% KM :2.1-13.9) THo7z,
1 BRI (mg/dD) 157436
2 Bl (mg/d) 135+83 % §
HbAlcH (%) 5.1+0.3
20104 3 BIZ 1A
EHYIE OGTT A% o8 (s08%) FERREDWELE Y 132010 6 FICBETHER
IGT & 355 (26.9%) ENS YEETIZ2010E7 BICABHICEAL 72
S|, ZOEABEPS 0R2E8AFTOMICHZH
B .8% . = N S
i e Hil1Z Lo THW L SB CHEBENAA LT, BEE

#3 EFOGTT EXEEE AGT BOEE OGTT BROLS

E#(n=90) AGT(n=40) pfE
RITEE (8 7.2+1.6 7.4%1.2 ns
HbAlc (%) 5.1+0.3 5.2+0.4 0.01
ZHERFMEE (mg/dl) 87+7 95+12 <0.001
1 B MAEE (mg/dD) 144+30 18830 ns
2 BEMMEHE (mg/dD) 112+18 16329 ns
Zef58% IRI (p Ulml) 4.4+28 6.9+5.1 <0.001
Insulinogenic index 0.59+0.51 0.40+0.25 0.03

. R4 EROGTT ERE /AGT Holtl (BAER)
P— R 75¢ OGTT ol
E# (n=90) AGT(n=40)
i () 33+6(21-45) 32+5(20-43) ns
SEiRET BMI 22.9+4.5 25.0+5.7 0.082
. , (16.2-35.7) (17.2-39.2)
MER (%) 42(46.7%) 21(52.5%) ns
GDM 2HhE% 25+7(7-36) 24+6(12-35) ns
A RY IREHY 50(55.6%) 24(60.0%) ns
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42 EWOGTT ENE /AGT Bt (2HFRF OGTT)

STRO»H /M

HMA B O GDM EFIZDWTHAD T

#E48 75 g OGTT " HEt L. E#HAE OGTT T30.8% I
BEPAR % (n=90) AGT(n=40) P AGT 2 ., £0) b 3.8% IR
5.1+0.3(4.4-5.8) | 5.3+0.5(4.3-5.9) BThole 740—7 v 7THEODE

2R HbAlc (%) _

(n=72) (n=35) WO OBEMICHBIETE WA, B
2WiEF OGTT HHEBA KO GOMBEAELEDOEE
2o M B H(mg/d) | 86+10(69-105) 91+11(61-110) | 0.002 AGT ORFERE XN I EERAIC T
1 B (mg/d) | 178+30(95-269) | 189+20(144-219) | 0.051 BTHb0THY. FEETIHSh
2 B MBEGgd) | 157+26(90-208) | 166229(100217) |  ms 5 GDM 25\ T 372, GDM BRf:

) | 6543009139 | 79%500-186) TAEOER AGT DRAEW R L T
%P&% IRI( s Ufm (n=54) (n=24) ns B, TOEBE I+ U—T v TOEE
0.4+0.4(-0.3-1.86) | 0.4+0.3(0.1-1.6) HOPHERTE,. SHORFTIR, B

PR LL ns - )

(n=53) (0=24) B E AGT iX. |H GDM S i i c
IRE#EC¢H GDM 37(41.1%) 24(60.0%) 0.046 syl 2 [1HGDM B T39% & &%

LL: Insulinogenic index
HbAle. IRI, BIULL ICDOWTIRRIEEFRLEE IMBICR L.

%5 EWAGT OMERT : BZROUZ5 1 v JERM

x2fE p i
Ei 0.30 0.58
YEHRAT BMI 4.59 0.032
E - BB 0.38 0.57
GDM 2Hn8%% 0.45 0.50
2 OGTT (bl
ZERIRF 9.91 0.0016
1 e 3.69 0.055
2 R 0.58 0.44
F IR 3.97 0.046
insulinogenic index 0.18 0.67
2178 HbAlc 441 0.036
A VR L 0.23 " 0.63

B (6~8#) ICELZGDMEREZNRE L7 B
HR > GDM ZHTHESIL 155 TH oz FD ) b,
EEREY (6~8H) KWEO7ru—7y 7 HREL
L T 75g0GTT % #ifT L7z 130 Bl & WRiZ, EEEY
AGT BERE L. ERFMAGT LEET IBEAETR
BAF B & IR OB W 75g0GTT B DORERKRIC
DWTHRET L7z

EEREY AGTEMNIZ 408 G1%) EDHL M,
bhb LA, FgWEEEANOBSEETS
W/ -GDMEM 119 FIOEBFEH 107 B 7 *
O—7v 7T, 378%ICAGT 2 820, #0 ) LER
R 92% THBHZ LA HELLT, SEIE. HE

Tholett, FEETOABHL) S
[ GDMEE] TH23% L4 A1 A
EWVIEETHY, EEREM AGT0
FEFRD ) B 165 (40%) EFEED
HAEWIT GDMIEFITH o720 TS ERERET
VCRZOHFBOBKEROZIEELEHE LTR

Shdolz. FERBFBEF NOERITIZF OHETH/S
T—AROEE*TETERVLOO, SEOERIL,
FREDA LT IBEANTLZO7 40T v 7
VFEETHLI L ZRBLTVES,

EZERBUTV AT 4 v 7 AREFNTEBEY AGT
EEERMUMER RO ETFIX. GDM BERO
ZHEBMEEOATH o 72 EEEF PG87Tme/dl Bl E
BE, EEAGT O4 v A 52 (95%BEXM : 2.1
-13.9) T#Ho 720 Ekelund & 8 1. 174 $1® GDM BE
HEAYz—F IO 7+ 0—7 v THRE TGS S
FEBMOBRRBERF LR L. 8. BEE. 8
SUABEMIE L%, IR O HbAlc B X UM%
BRPGHE. 1BE0ERFREKE. B LUBRE
GDM DM EEV A7 EFTH . HbAlc fE57%
(NGSP ) A Ed %\ iXZ2fEEF PG 18 52 mmol/L (93
mg/dl
HLTV%, Jang i3, BEICBIT 5 GDMBEAELRNE
ORI & BT, EES FELURICH 40% DBEE
GDM LMD ERFICER L. I-BRFERICHE
TAERTFIIBHEF OGTT D ZERMEISROAE LT
AEFTHHILE2HELTVS 2, SEOKRHTIR
HbAlc B oW TIRBIER DD % <. MR E S
DFMEICRES Bt o72dt Ay b+ 7HEIZRRS
DDOZEE PG M HIMBERTFTH L AIEFAKTH-
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FHEE GDM D EBEM T

7o 722, THHLDOHEZIVTNRBIA
DRIOZEOEA DR 2BWMEELHWIHRETH
D.IA

THEIIDNOIOMBIE D W FEEZRES LV,
bbb LT, [BZEE®IC X 5 GDM BEELH
168 Bl xtH e LTRKORH 2iTo72 L 25, ER

BEHAGT OB TFRMERFIZ N L EEREROL VA

VU RETHoY, FPUEREIZL 2 GDM BAEL
HERRE LIZSAORFETIRIL 1A VBED
WTENRDEELMBESRZ B0 Lok, SEOKREIE
WK ERBEABS DRV &, HOREENRKIZ X
SIzhhnwz b, HEEICX AMEEREOEELL
EWRLZBROER LB DR, SOICEAKYER
LTERE T REBETH S,

GDM A LUFRRBERICERFERET L LW
ST VEF Y RAEREMLL 1978 £ O'Sullivan DK E
Tid. GDMREELED 2 ~28FEMO7+0—-7 v
TR T, BRFBELILBHIETLLEVI DD
TholoV, BENHETIZ. EBESERETI0~
WBIERFERETHLTHIOMEL 127 B
AANDBWHFETIE. BES 19 12 GDM BAELHD
FIG6ED T+ U —T v ST 0%, FMFES M |3F
BSEMDT7+0—7 v 7T A8 PERFEREL
mERELTVE, HRMLZEBHELERBO/NNF
IvseHEhsd45H. GDMBELREOFTHRED 7 +
O—7 v 7id, GDM BRE KM IIHE R RAET P kB
¥ 7- GDM BARIRBOZREFLELHIC BT 2 ERAF
APHEIRICBIE T AERTFHOFRIEEL LT, 3
FTEELRBREL2oTV5A, GDMBEALHIZ B
LZEREH AGT X, 20BOBERFRBEDR S MK
BYAZRFLERTVWE 2, L7zhoT, EBR
B AGT LEEST AHIETOIV R RFEHETS
Lid, IVHBHTCRELOS R O-T S
AT ARBETE) A TEREID 5,

SEOHERIT, FPUWER TIN5 GDM BEHE
ikt [RBUTEE L FRICEBAGT D) A7 58 <,
ZDT7 =Ty THEETHE I EERLE, £X
ICZEERF PG L. R, BBELZ LMY 27 HE
FOEEIhPDLOTERRY AGT DEE LMY HE
EEFTH Y. FIRF D GDM ZRTEE D ZER PG =

109

87 mg/dl R L 2B DEE AGT REMEL v Xl
252 Thb, SEIIZ133ALWIBRL W Hatay/<
T—TORFTHY, SOITEARLHERL L THOM
VEEYZA7EFERALRPICTEIEICE T, $E
W 7+0-7 v 7HEIOBEITERE 22 LEbh
5
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12U®IC

#T iR ¥% FR 7% (gestational diabetes mellitus, GDM & B%
T) OEBMEEOHTDHIELE T 22010 £ HAEIH
A ENTIEMEBLIz. FREOHAT, ERA
BEIDL LY, BREABREICL ZOBLEET D,
GDM DHERMERZ YO THVETRVWERL 25
7ro —F. FEEOHEAIZL > T GDM DEEIX2 ~
3L, BROBRE TIZM L 7 GDM i~
OFIBIETOREDVEL TV B, BTk, GDM
HBOMBERIIONWT, FOFEY—LE LTOM
BB THEHE (self-monitoring of blood glucose, SMBG
ERET) WA T [V RZBAFIYIT—VK) &n
IFLWRED SO GDM BBEICOWTEREL 2V,

GDM O EIE & SMBG NOREY

SMBG D BRRIEH OBRMDOWEIX 1978 FED 20D
BRX3NIZEDPDIZE, ZORNOBE,G 1 IR
A BHTIRA SMBG DG L L TRBASNTWS, &
@D SMBG DEAIZE > T, TNTETIIARETER*/E
%K ERT Wi 1 BERRBA SHTIR I/ RS EATT Ak
L), FOMBEERIIRENCHELZS, 19804
RAIZA B E, SMBG 2 & AHVREEE L ek BDO AR
ERBELREL-EELBENRR RCTY 12XoT
ZOHEBMIHR SN, SMBG b b 1 BERK
EHEROBEERL LT, | BRERREHEROE

L REUETH.

RPOEFEDHEDOREICEMRM L 2o ZOHT 28
BERFEUHHR N OB IEAR S h, ERAERE O
MEEROEEY — Ve LT, BEPFROUECE
L7 TobHEIC BT b 20FFAMIC oV TAREY
DREMICHE L TV 2o

B 512 1980 EREEICIE GDM DIIEER Y — Vv &
L COEHIHRET SN 9, 1990 £RBIFEITIZ. GDM I
SMBG ¥ AT AZ LIZL o TEKRRRHFEREHE
DEFEHET 3¢, MEREFERLASEORERT
BOZFRHSTREL 2 o720 GDMEEBITA ¥ A Y ViEHK
ALELRER % SMBG 2L o TEFEICHEL, 1V X
) UREOBARYR LR LB REEZ b B 101,
BEOBARMEOMME D » + o — VGRS BEST
% b LB E GDM DEBBENAD
BRICOWTRELIZMOTHORCT THLEM LK
B2 20K RCT 1314
SMBG DSEBNABDA Y R VEREADT-HDOE
By — e LTEREESNL, ZDXHIZ. GDM KB
i1 % SMBG AR, BEFEREDATIVODR, HEHW
A YAY) VEBROEAPLEROPRHAET AV —
NELTOEBEIE—THD, T1i3. XKEOEZEH A
K54 1518 213155 GDM ZHEED A Y 2 1) Vi
AHED 29D SMBG DEERETH 2, KETIZ1H4
RO SMBG HIER R L TV5, biubhidZERs
JUZERZO4RICHER (B EMHEE < 105mg/dl)
%Mz 7:1H 5D SMBG % GDM fEfl DIZ# SMBG
EElLTwa 7,
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