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Examination of obesity and insulin resistance for patient cohort and
disease-specific iPS cells with achondroplasia

Kitaoka, Taichi

3,300,000

(ACH)

ACH 32

/
/
iPS
ACH
3 FGFR3 ACH
ACH

QoL /
/ ACH
ACH FGF

FGFR3

In achondroplasia (ACH%, obesity is overestimated by physical evaluation
based on the degree of obesity using standard height and weight due to the markedly short stature
with limbs shortening. In this study, 32 ACH patients were divided into obese and non-obese groups
based on the body fat percentage obtained by the DEXA (dual energy X-ray absorptiometry) and were
examined for anthropometric parameters (weight, hip/height ratio, abdominal girth, etc.) and
glycolipid metabolism-related parameters (insulin, blood glucose, cholesterol, etc.) between the two
groups. It was suggested that hip/height ratio may be effective in determining obesity and insulin
levels were associated with obesity as in healthy subjects. On the other hand, ACH-specific
obesity-related factors could not be identified by examining adipocytes differentiated from
disease-specific iPS cells.
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n=11 (n=16) p
() 11.4+ 1.3[8.0-14.8] 10.9+ 4.0[8.8-13.1] 0.773
(%) 35.3+ 8.7[29.4-41.2) 20.2+ 3.8[18.2-22.2] <0.001
(cm) 65.1+ 9.8 [58.5-71.6] 56.7+ 7.2[52.8-60.5] 0.016
(cm) 83.9+ 16.4[72.9-94.9] 73.2+ 13.0[66.3-80.2] 0.072
/ 0.56+ 0.08 [0.51-0.61] 0.52+ 0.06 [0.49-0.55] 0.105
/ 0.72+ 0.08 [0.66-0.78] 0.65+ 0.03[0.63-0.66] 0.003
/ 0.78+ 0.07 [0.73-0.83] 0.78+ 0.06 [0.75-0.81] 0.874
(  +SD [95% D
2 /
/
/
ACH / ROC
AUC 0.902 84.6% 91.7% 0.67
3.
2 P
(cm) 0.18859542 0.2092563 0.81 0.367
/ 43.3179062 19.408068 4.98 0.026
(kg) -0.0557601 0.1118286 0.25 0.618
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n=10 (n=16) p
(0 1U/mL) 10.1+ 4.7[6.7-13.5] 6.1+ 2.9[4.6-7.7 0.015
(mg/dL) 89.2+ 5.5[85.3-93.1] 87.8+ 14.1[80.2-95.3] 0.760
LDL-cho (mg/dL) 95.7+ 32.0[72.8-118.6] 100.7+ 28.6 [85.4-115.9] 0.683
HDL-cho (mg/dL) 57.6% 9.2[51.0-64.2] 61.0+ 9.4 [56.0-66.0] 0.375
(mg/dL) 71+ 36.0[45.3-96.7] 60.6+ 30.3[44.5-76.8] 0.437
HbA 1c (%) 5.3t 0.2[5.2-5.5] 5.4+ 0.2[5.2-5.5] 0.870
HOMA-R 2.2+ 0.3[1.7-2.8] 1.3+ 0.2[0.9-1.8] 0.020
(mmHg) 115.9+ 12.8[106.7-125.0] | 110.3+ 14.4[102.6-118.0] | 0.327
(mmHg) 68.8+ 11.9[60.3-77.3] 62.8+ 8.2[58.5-67.2] 0.140
( + SD [95% D
HOMA-R
LDL-
5 ACH




2 p

(u 1U/mL)  0.42995499  0.1989508 4.67 0.031
(mg/dL)  -0.0084808  0.0453527 0.03 0.852
LDL-cho (mg/dL) -0.0266316  0.0199408 1.78 0.182
ACH
/ ACH
ACH
2) ACH-iPS iPS
FGFR3 ACH-iPS iPS
ACH 3 1 iPS
2 )
FGFR3
ACH-iPS iPS
FGFR3 FGF
2 FGFR3

1) Hecht JT, Hood OJ, Schwartz RJ, et al. Obesity in achondroplasia. Am J Med Genet.
31:597-602,1988.

2) Wynn J, King TM, Gambello MJ, et al. Mortality in achondroplasia study: a 42-year
follow-up. Am J Med Genet A. 143A:2502-2511,2007.

3) Fukuoka M, Nakai Y, Kirino K, et al. Derivation of mesenchymal stromal cells from
pluripotent stem cells through a neural crest lineage using small molecule compounds
with defined media. PLoS One.9:e112291,2014.

4 1to T, Fujieda K, Okuno A. Weight-for-height charts for Japanese children based on
the year 2000 Report of School Health Statistics Research. Clin Pediatr Endocrinol. 25:
77-82,2016.

5) Eto S, Goto M, Soga M, et al. Mesenchymal stem cells derived from human iPS cells
via mesoderm and neuroepithelium have different features and therapeutic potentials.
PLoS One. 13:e0200790,2018.

6) Itoh N, Ornitz DM. Functional evolutionary history of the mouse Fgf gene family.
Dev Dyn. 237:18-27,2008.



53

2021

92

2019

Nakano Y, Kitaoka T, Miyata K, Yamamoto K, Takeyari S, Nakayama H, Fujiwara M, Ohata Y, Kubota T, Ozono K

Clinical study on factors relevant to metabolic syndrome in obese children with Achondroplasia and Hypochondroplasia

53

2019

52

2018




Yukako Nakano, Taichi Kitaoka, Kei Miyata, Kenichi Yamamoto, Shinji Takeyari, Hirofumi Nakayama, Yasuhisa Ohata, Takuo
Kubota, Keiichi Ozono

Assessment of obesity in children with Achondroplasia and Hypochondroplasia

The 57th Anuual Meething of the European Society for Paediatric Endocrinology

2018

(Kimura Takeshi)

(50774402) (14401)

(Nakano Yukako)

(14401)




