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Fig. 1 Pictures of head and facial injuries.
She has repeatedly bruised her head and face. She cannot protect herself and falls because of generalized muscle contraction when she is startled.

Table 1 Clinical features in this pedigree.

Case father sister 1 sister 2 present case
age/sex 69/M 39/F 35/F 31/F
frequent falls + + + +
head retraction reflex + + + +
injury scar of face + + + +

fracture - fracture of humerous (2 times) fracture of humerous fracture of skull

fracture of the tooth

concussion - - — +
hypertonia at newborn ? + + +
inguinal hernia ? + - +
treatment effective effective effective effective

GLRA1
297 298 299 300 301
, G S R/Q A S

896‘G/A
G

GGCTCTC/AGCATCT

_Q A

/

Fig. 2 Pedigree of the family. Fig. 3 DNA sequence around the mutation.
Proband’s father, two sisters and niece have exaggerated startle Genetic analysis of GLRA1 revealed a missense mutation, GLRAI _
reflex. c.896G>A, p.R299Q.

GLRA1_c.896G>A, p. R299Q (Legacy R271Q)
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Movie legends

Exaggerated startle reflex. Exaggerated startle reflex and

generalized muscle contraction are induced by acoustic stimuli.

ARG OEFE, 5 146 [0 H AR A0 - JubEb 7T %
L, SRS
MEHEBIRR AL, RIS COLREBICH % 3, #l
M HERZTRLAED A,

X

1) Bakker MJ, van Dijk JG, van den Maagdenberg AM, et al.
Startle syndromes. Lancet Neurol 2006:5;513-524.

2) Suhren O, Bruyn GW, Tuynman A. Hyperexplexia, a hereditary
startle syndrome. J Neurol Sci 1966;3:577-605.

3) ZEGH, AME—, B8 BENE S, Startle disease O 1 7. i

5)

6)

~

7

8)

9)

10)

11

~

12)

13)

14)

15)

16)

17)

18)

19)

20)

BRIARMIES 5845775 (2018:7)

PRAHHE 1984;24:778-781.

Tijssen MA, Shiang R, van Deutekom ], et al. Molecular genetic
reevaluation of the Dutch hyperekplexia family. Arch Neurol
1995;52:578-582.

Bode A, Lynch JW. The impact of human hyperekplexia
mutations on glycine receptor structure and function. Mol Brain
2014;7:2.

Ryan SG, Sherman SL, Terry JC, et al. Startle disease, or
hyperekplexia: response to clonazepam and assignment of the
gene (STHE) to chromosome 5q by linkage analysis. Ann
neurol 1992;31:663-668.

Grenningloh G, Schmieden V, Schofield PR, et al. Alpha subunit
variants of the human glycine receptor: primary structures,
functional expression and chromosomal localization of the
corresponding genes. EMBO ] 1990;9:771-776.

Lynch JW. Molecular structure and function of the glycine
receptor chloride channel. Physiol Rev 2004;84:1051-1095.
Langosch D, Laube B, Rundstrém N, et al. Decreased agonist
affinity and chloride conductance of mutant glycine receptors
associated with human hereditary hyperekplexia. EMBO J
1994;13:4223-4228.

Shiang R, Ryan SG, Zhu YZ, et al. Mutations in the alpha 1
subunit of the inhibitory glycine receptor cause the dominant
neurologic disorder, hyperekplexia. Nat Genet 1993;5:351-358.
Callister RJ, Graham BA. Early history of glycine receptor
biology in mammalian spinal cord circuits. Front Mol Neurosci
2010;3:13.

Brawn P, Rothwell JC, Thompson PD, et al. New observations
on the normal auditory startle reflex in man. Brain 1991;114:
1891-1902.

Yeomans JS, Flankland PW. The acoustic startle reflex: neurons
and connection. Brain Res Rev 1996;21:301-314.

Rosen JB, Hitchcock JM, Sananes CB, et al. A direct projection
from the central nucleus of the amygdala to the acoustic startle
pathway: Anterograde and retrograde tracing studies. Behav
Neurosci 1991;105:817-825.

Hamm AO, Stark R. Sensitization and aversive conditioning:
Effects on the startle reflex and electrodermal responding.
Integr Physiol Behav Sci 1993;28:171-176.

Tijssen MA, Voorkamp LM, Padberg GW, et al. Startle response
in hereditary hyperekplexia. Arch Neurol 1997;54:388-393.
Matsumoto J, Fuhr P, Nigro M, et al. Physiological abnormalities
in hereditary hyperekplexia. Ann Neurol 1992;32:41-50.

Tijssen MA, Schoemaker HC, Edelbroek PJ, et al. The effects
of clonazepam and vigabatrin in hyperekplexia. J] Neurol Sci
1997;149:63-67.

Luef GJ, Loscher WN. The effect of levetiracetam in startle
disease. ] Neurol 2007;254:808-809.

Mine ], Takeshi T, Yoshida K, et al. Clinical and genetic
investigation of 17 Japanese patients with hyperekplexia. Dev
Med Child Neurol 2015;57:372-377.



Hereditary hyperekplexia ® 1 5% 58 1 439

Abstract

A pedigree of hereditary hyperekplexia

Hideyuki Moriyoshi, M.D."®, Yukiko Hata, Ph.D.?, Ryosuke Inagaki, M.D.", Junichiro Suzuki, M.D., Ph.D.",
Suguru Nishida, M.D.", Naoki Nishida, M.D., Ph.D.” and Yasuhiro Ito, M.D., Ph.D."”

YDepartment of Neurology, TOYOTA Memorial Hospital
?Present Address: Department of Neurology, Nagoya University Graduate School of Medicine
“Department of Legal Medicine, Graduate School of Medicine and Pharmaceutical Sciences, University of Toyama

A 31-year old women presented with excessive startle reflex and frequent falls. Her startle reflex is induced by
slight stimuli which are not problematic in most people. Soon after her startle reflex is evoked, generalized muscle
stiffness occurs. She becomes rigid and falls down without loss of consciousness. Because she cannot protect herself
when she is startled and falls, she has repeatedly bruised her head and face. The pedigree includes her father and two
sisters with similar symptoms. Gene analysis revealed GLRA1 mutation, and she was diagnosed with hereditary
hyperekplexia (HPX). Symptoms improved with clonazepam 1 mg/day. HPX patients live with severe anxiety about
frequent falls and sometimes suffer serious injury, such as cerebral concussion or bone fracture. Although HPX might
sometimes be underestimated, accurate diagnosis is very important for effective treatment.

(Rinsho Shinkeigaku (Clin Neurol) 2018;58:435-439)
Key words: Hyperekplexia, Startle disease, Glycine receptor, GLRA1, Fall




