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Abstract: Ionizing radiation interacts with lenses and retinae differently. In human lenses,
posterior subcapsular cataracts are the predominant observation, while retinae are
comparably resistant even to relatively high doses. Here we demonstrate the effects of
2 Gy of low linear energy transfer ionizing radiation on eyes of neonatal B6C3F1 mice.
Optical coherence tomography and Scheimpflug imaging were used the first time to
monitor mouse lenses and retinae in vivo, visual acuity of mice was determined and
histological analysis was conducted. Our results show that around 9 months after
irradiation visual acuity was reduced by up to 50% in irradiated mice. Vision impairment
was caused by retinal atrophy and inner cortical cataracts. These results help to further
understanding of the ionizing radiation risks for human foeti (8 month), that match eye
development stages in neonatal mice.
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Review Report        11 December 2020 

 

We thank the reviewer for accurately reading of the manuscript and the comments. Our answer 

are given below in italic. 

 

Reviewer #1: The revised manuscript submitted in a carefree action, with no figure numbers and 

table numbers has challenged the review. In addition, not submitted references are in the 

manuscript text "blinded" and the supplementary material was not possible to open. These all 

make it not pleasant to align text to figures, tables and missing supplementary data, I hope will 

give proper care to all these misses at the final submission. 

The authors improved some of the suggested points in the manuscript, but the difficultly to read 

their lines still persists, often sentences need to be red again to get the point.  

 

We are honestly puzzled about this. We delivered a pdf file with the usual labelling of tables and 

figures and additionally submitted the figures as png files. The manuscript pdf file was intact and 

the figures were in proper form when we checked it. Therefore, we struggle to respond to the 

comments in this passage. Indeed, the pdf of the supplement was missing, and we send only the 

labelled figures. That was our fault. 

  

Comments: 

-       Lane 298: authors state that with OCT the reduced retinal thickness is due to a general 

atrophy of all layers (did the authors measured each individual layer), but a few lanes down, 

lanes 305-306 the histology analysis reveal that the IPL and GCL thicknesses are not changed. 

Does this mean that the OCT is not reliable to pick-up these changes? I think the authors can put 

this entire part better in words. That part is confusing. As well lanes 310-311 where the authors 

wrote "retinal pigmented epithelium appeared also perforated".. also like what else? But mostly, 

do the authors saw/proved that it is a perforation? How does is look like, can we see it, where? 

 

A very good point, thank you for this. We did not measure the thickness of the IPL or GCL, 

neither in OCT, nor in histology. Point measurements of the thickness would have been very 

error-prone as you can imagine by the irregular appearance of the retinae. By pure comparison 

of OCT images and histological sections, the IPL and GCL were almost not affected in thickness. 

Our general statement in lane 298, all layers seemed to be affected was therefore quite rigorous 

and speculative respectively and was changed accordingly including the visible alterations: "... 

was most likely caused mainly by a massive atrophy of both nuclear layers.". The sentence of 

RPE perforation was crossed out. Indeed, this was a mere speculation. 

  

-       Lane 344: "exemplary" is it meant example? 

 

No, the adverb was indented, but we changed it. 

  

-       Lane 356: substitute unabatedly with unchanged to make it easier to read. Many of the 

readers will not have English as native language, and they will all have to look after the meaning 

of unabatedly and so lose focus on the message emitted ( searching unabatedly in PubMed, it 

comes up in 15 papers, unchanged comes up in 150.121 papers; bottom line: a scientific wording 

is proper here). 
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We changed "unabatedly" to "unchanged", although this was an explicit correction of a native 

speaker. The sentence is now: "In addition, amacrine cells (upper inner nuclear layer) and 

ganglion cells (ganglion cell layer) were most likely unchanged in the irradiated retinae." 

  

-       Lane 357:  all irradiated mice "were" is maybe where; here too, the sentence gives you 

place for own interpretation. 

 

The sentence was changed to "The 3 regularly ordered synaptic connection bands in the inner 

plexiform layer were present in all irradiated retinae, despite missing photoreceptors (Fig. 8, 

C).", in order to avoid any missunderstandigs. 

  

- Lanes 464-466: do the authors refer to the nuclear cataract here, to be induced by irradiation? 

 

Not necessarily a nuclear cataract of clinical importance, but a measurable increase of 

opacification. We changed the sentence anyway to "Other than that, IR had little effect on most 

of the primary nuclear fibre cells." 

  

- Lanes 467-470: are the x-rays irradiated mice showing also "no finding at all" in their lenses or 

in the retina, and why there is no finding, as opposite to the previous data provided ? 

  

Again, a lapsus we could have avoided. All the irradiated lenses were affected and formed a 

cortical cataract of the C1-, C2- or C3-type. There was no lens with a nuclear cataract or 

without being affected. We changed the sentence for more clarity: "The P2 mice that were 

irradiated with 2 Gy of x-rays exhibited a similar pattern in cortical cataract development. No 

lens was unaffected or developed a nuclear cataract (data not shown)." We also included a 

statement concerning the x-ray effects on the retinae in lane 486. The sentence is now "Retinal 

alterations following exposure to gamma-rays were less open to interpretation. Overall 

thickness, measured undistorted and reliably with OCT, was drastically reduced and no data 

distribution overlap whatsoever occurred (also in x-ray-exposed animals, not shown)." 

   



 Ionizing radiation causes cortical cataracts and retinal dysplasia in neonatal mice 

 Optical coherence tomography as monitoring tool for posterior cataracts 

 Imaging of cortical cataract revealed changing scattering properties  

 First revealed lens extrusions after exposure to a moderate dose of ionizing radiation 

 Whole-body irradiation impairs visual acuity of neonatal mice 
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