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Cross-Sectional Morphology of Fetal Absent Thymus, Interrupted Aortic Arch,
and Vascular Ring in Rats
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Bis-diamine is a potent teratogen in rats which induces conotruncal diseases and thymic hypoplasia similar to
those seen in chromosome 22q11 deletion syndrome in humans. The precise mechanism of the cardiac terato-
genic effects of bis-diamine is unknown. Bis-diamine was administered to 40 pregnant rats on the 10th day of
gestation at a dose of 200 mg. Following cervical dislocation of these rats on the 21st day of gestation, the fetuses
were delivered by Cesarean section and were then frozen immediately in acetone cooled to —76°C with dry
ice. Each frozen fetus thorax was cut transversely and the section surface was serially photographed with a ste-
reoscopic microscope (Wild M400 Photomacroscope) every 500 microns. The following cardiac diseases were
recorded in 330 fetuses: tetralogy of Fallot (16 %), tetralogy of Fallot with absent pulmonary valve (14 %), tetral-
ogy of Fallot with pulmonary valvular and infundibular atresia (38 %), truncus arteriosus (10%), ventricular
septal defect (3%), interrupted aortic arch type B (2%), and atrioventricular septal defect (2%). These diseases
are animal models of fetal echocardiographic diagnoses representing congenital heart diseases associated with
chromosome 22q11.2 deletion syndrome, and the cross-sectional morphologies represent a graphical review
of these condition. These are additional graphs of hypoplastic or absent thymus, interrupted aortic arch, and
vascular ring.
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Bis-diamine (& v HIC5/) 7% teratogen TriZRIC b b Ptk 22q1 1 RIFEMREFEIO S R I O &
MR k724 C %0, (ER#F OFMIZ AP TH 5. Bis-diamine 200mg ZH#EUR 9 HE 10 HDZ v
k40 PEICHWIEAL, i 21 HEICH 2 25 ZoRmkE, iEI 7u b—L4, SARBEHE (Wild
M400) 7% MV T 0.5 mm 450D g Fr i 2 it 5 m TRl L7z, 330 RIS HRIN O TROFER M
IDREEME Uz, &0 Fallot PUTEUE (68%), #rBilikiry%E (18%), KEMR=HN 2%) 2 ETH 5.
NS DOREBICEMIRRAE (70%) THRIEK (30%), AHEKEIRS, S5 FERECMEE, miE
s ENEOE LTz, #i#E TR TN D OIRESE RO E DA AP TR X 2 Gk 2q11.2 RTEMERF
DI LT IA—ETIVEEE UTHR LD, JIRIRIER, S & KBIIR = BRI Du TRk O
BTHRAFRDTH-12DT, T ITBINERT 3.
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Fig. 1 (A, B) Normal fetuses without bis-diamine treatment. Sagittal section at ductus arch (A), and trans-
verse section at the aortic arch (B). (C) A fetus with bis-diamine treatment, absent thymus, and no

cardiovascular anomaly. (D) A fetus with bis-diamine treatment, interrupted aortic arch type B, small

AAo, large ductus arteriosus, VSD, and absent thymus

Abbreviations in figures 1 to 6. A: anterior. Ao: aorta. AAo: ascending aorta. AoV: aortic valve. ARSA: aberrant right sub-
clavian artery. B: broncus. BCA: brachiocephalic artery. Ca: caudal. Cr: cranial. DA: ductus arteriosus. DAo: descending
aorta. E: esophagus. L: left. LA: left atrium. LB: left bronchus. LCCA: left common carotid artery. LPA: left pulmonary
artery. LSA: left subclavian artery. LSVC: left superior vena cava. LV: left ventricle. P: posterior. PA: pulmonary artery.
PV: pulmonary vein. PVa: pulmonary valve. R: right. RA: right atrium. RB: right bronchus. RCCA: right common carotid
artery. RSA: right subclavian artery. RSVC: right superior vena cava. RV: right ventricle. SVC: superior vena cava. T: tra-
chea. Th: thymus. VSD: ventricular septal defect. +: tissue break and damage by freezing and acetone.
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Fig. 2 A fetus with bis-diamin treatment and normal heart. Transverse sections of the thorax through the
aortic arch (A), through the ductal arch (B), caudally at the pulmonary valve (C), at the aortic valve (D),

and at the ventricles (E,F)
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Fig. 3 A fetus with bis-diamine treatment, small fragmental thymus, interrupted aortic arch type B, small

ascending aorta, large ductus arch, and VSD

(0.8~1mm) TH5.
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Fig. 4 A fetus with absent thymus, interrupted aortic arch type B, aberrant origin of RSA, small ascending

aorta, and atrioventricular septal defect
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Fig. 5 A fetus with absent thymus, loose vascular ring (left AoA and right DA), and VSD
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Fig. 6 A fetus with hypoplastic thymus, tight vascular ring (left AoA and right DA), compressed and closed
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