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SUMMARY:  20 
We present details of laboratory procedures for drug-free in vitro activation (IVA) of ovarian 21 
follicles for patients with severe ovarian dysfunction. This method could increase the number of 22 
retrievable oocytes per ovarian hyperstimulation and benefit fertility preservation for those 23 
patients. 24 
 25 
ABSTRACT:  26 
Ovarian function progressively declines during aging and in some pathophysiological conditions 27 
including karyotype abnormality, autoimmune diseases, chemo- and radiation-therapies, as well 28 
as ovarian surgeries. In unmarried women with severe ovarian dysfunction, fertility preservation 29 
is important for future pregnancies. Although oocyte cryopreservation is an established method 30 
for fertility preservation, these patients could only preserve a limited number of oocytes even 31 
after ovarian hyperstimulation, leading to repeated stimulations to ensure sufficient oocytes to 32 
guarantee future pregnancy. To solve this issue, we have recently developed a drug-free in vitro 33 
activation (IVA) procedure, which enable us to stimulate early stages of ovarian follicles to 34 
develop to the preantral follicle stage. These preantral follicles can respond to the unique 35 
protocol of gonadotropin stimulation, resulting in increased number of retrieved oocytes per 36 
ovarian stimulation for cryopreservation. The drug-free IVA comprised from the surgical 37 
approach and ovarian stimulation. We removed a part of cortex from one or both ovaries from 38 
patients under laparoscopic surgery. The ovarian cortical tissues were cut into small cubes to 39 
disrupt the Hippo signaling pathway and stimulate the development of early stage follicles. These 40 
cubes were grafted orthotropically into remaining ovaries as well as beneath the serosa of both 41 
Fallopian tubes. We have already published the surgical procedure of the drug-free IVA and the 42 
protocol of subsequent ovarian stimulation, but herein we present the details of laboratory 43 
methods required for drug-free IVA. 44 
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 45 
INTRODUCTION:  46 
Ovarian function declines progressively during aging and some pathophysiological conditions 47 
including karyotype abnormality, autoimmune diseases, chemo- and radiation-therapies, and 48 
ovarian surgeries. Fertility preservation is one of the best options for unmarried women with 49 
severe ovarian dysfunction to preserve their potential for future pregnancy. For fertility 50 
preservation, currently two methods are available mostly in the onco-fertility field. Oocyte 51 
cryopreservation is a well-established procedure for fertility preservation and many successful 52 
cases have been reported1,2. On the other hand, ovarian tissue cryopreservation was also 53 
established for fertility preservation in cancer patients but it is still an experimental strategy3,4. 54 
In both methods, multiple numbers of mature oocytes are needed for pregnancy to occur. 55 
Generally, patients with premature ovarian insufficiency (POI), who become amenorrhea before 56 
40 years of age, and middle-aged women with low ovarian reserve showed poor ovarian response 57 
(POR) to ovarian stimulation for yielding mature oocytes5-7. Furthermore, young patients with a 58 
low number of antral follicles also showed POR to the ovarian stimulation7. These patients have 59 
very limited number of retrievable oocytes even after proper ovarian hyperstimulation, thus 60 
requiring multiple expensive procedures to ensure a sufficient number of oocytes for pregnancy.  61 
 62 
Oocyte donation followed by in vitro fertilization (IVF) with husband’s sperm and embryo transfer 63 
(ET) is the only option for these POI and POR patients who have difficulties obtaining their own 64 
oocytes8-10. However, oocyte donation is complicated by ethical issues as well as autoimmune 65 
and pregnancy complications11-14. To solve these issues, the establishment of infertility treatment 66 
using patients’ own oocytes is desired. For POI patients, we have developed the in vitro activation 67 
(IVA) approach to allow successful follicle growth and the generation of mature oocytes, leading 68 
a number of pregnancies and deliveries15. In IVA, we fragmented ovarian cortexes after removal 69 
of ovaries under laparoscopic surgery and cultured them for two days to activate follicles by Akt-70 
stimulating drugs and then perform heterotopic grafting back into artificial pouches made 71 
beneath the serosa of Fallopian tubes under second laparoscopic surgery15. This procedure 72 
promoted growth of primordial, primary and secondary follicles after ovarian cortex 73 
fragmentation to promote Hippo signaling disruption16, followed by two days culture with Akt 74 
signaling stimulators17.  75 
 76 
In contrast to severe POI cases, POR patients with decreased ovarian reserve have multiple 77 
secondary follicles. Because Hippo signaling disruption alone is effective in promoting secondary 78 
follicle growth16, we recently demonstrated successful pregnancies and deliveries for POR 79 
patients using the drug-free IVA procedure involving cortical fragmentation and orthotopic 80 
grafting without treatment of the Akt stimulating drugs. Drug-free IVA stimulates early stage of 81 
ovarian follicles to develop to the preantral follicle stage after only one surgery and increased the 82 
number of retrieved oocytes for IVF-embryo transfer15,18. The drug-free IVA approach has several 83 
advantages as compared with our original IVA by 1) avoiding potential follicle loss during culture, 84 
2) minimizing invasiveness and costs of the second surgery, 3) involving only short-term post-85 
surgery bed rest and 4) potential of spontaneous pregnancy due to orthotopic grafting. We 86 
recently published a video article showing the surgical procedures of drug-free IVA19 and detailed 87 
protocols of ovarian stimulation after the surgery20. Here, we present details of laboratory 88 



   

methods required for drug-free IVA. 89 
 90 
PROTOCOL: 91 
 92 
Written informed consent was obtained from each POR patient with diminishing ovarian reserve 93 
who enrolled in the drug-free IVA treatment. This study was approved by ethical committee of 94 
International University of Health and Welfare (No. 17-S-21). Clinical trial was registered under 95 
number UMIN000034464 and carried out in accordance with the Code of Ethics of the World 96 
Medical Association (Declaration of Helsinki). 97 
 98 
1. Ovarian cortex extraction  99 
 100 
1.1 Remove part of ovarian cortex (10 x 10 mm, 2-3 mm thickness) from one or both ovaries 101 
under general anesthesia through laparoscopic surgery as previous described19,20.  102 
 103 
1.2 Place the collected ovarian cortexes in a sterile container containing 10 mL of modified 104 
HTF (mHTF) at 37 °C.  105 
 106 
2. Ovarian cortex fragmentation 107 
 108 
NOTE: Prior to dissection of the ovarian cortex, warm up mHTF to 37 °C. Maintain sterile 109 
conditions throughout the procedure. All tools for this procedure are listed in Table 1. 110 
 111 
2.1 Place the collected ovarian cortexes in a plastic dish containing 5-10 mL of mHTF at 37 °C 112 
and place them on the heat plate to maintain the tissue at 37 °C (Figure 2A). 113 
 114 
2.2 Take a picture of each cortex using a digital camera with patient’s name before starting 115 
next procedure to link patient background data. 116 
 117 
2.3 Place an individual cortex on a sterile gauze moistened with mHTF (Figure 2B).  118 
 119 
NOTE: Apply additional mHTF with a disposable pipette on the gauze to prevent the surface of 120 
cortex being dried out during this procedure. 121 
 122 
2.4 Remove residual medulla tissue where looks pink using a micro-scissors so that thickness 123 
of tissue reaches 1-2 mm (Figure 2C and D). 124 
 125 
NOTE: To avoid the loss of follicles at early stage, do not prepare the cortical strips less than 1 126 
mm in thickness, because the early-stage follicles are located within 1-2 mm from the surface of 127 
ovarian cortex21. 128 
 129 
2.5 Dissect a 1 mm x 1 mm x 5 mm of tissue piece from each ovarian cortical strip using a fine 130 
scalpel and subject it to histological analysis to determine the presence of residual follicles as 131 
previous described18 (Figure 2E).  132 



   

 133 
NOTE: The dissected tissues for histology are immersed in mHTF and keep at 4 °C until fixing 134 
(Figure 2F, see Step 4). 135 
 136 
2.6 Cut the cortex into 1mm  x 1 mm x 10 mm strips using a fine scalpel (Figure 2G). 137 
 138 
NOTE: It is easier to cut by pressing down on the scalpel than by pulling on it. 139 
 140 
2.7 Cut these tissue strips into 1 mm x 1 mm x 1 mm small cubes (Figure 2H).  141 
 142 
NOTE: To avoid changes of osmotic pressure in the medium, add mHTF in moderation before 143 
tissue autografting. 144 
 145 
3. Auto-grafting of ovarian cortical fragments 146 
 147 
3.1 Open the package of the IVA cannula and put it on a sterile drape. 148 
 149 
3.2 Rinse inside of the IVA cannula with mHTF by aspirating and discharging mHTF several 150 
times. 151 
 152 
3.3 Aspirate 100-200 μL of mHTF to fill the tip of IVA cannula to avoid the cortical cubes from 153 
drying out during loading (Figure 3A). 154 
 155 
3.4 Load the cortical cubes into the tip of IVA cannula using a fine tweezer (Figure 3B-E).  156 
 157 
NOTE: The number of cortical cubes for loading depends on the grafting site. Generally, 20-30 158 
cubes can be transplanted into an orthotropic remaining ovary, whereas 10-15 cubes can be 159 
transplanted into a pouch beneath the serosa of the Fallopian tube.  160 
 161 
3.5 After loading the cortical cubes, hold the tip of the cannula containing the cortical cubes 162 
by the fingers until transferring the IVA cannula to a surgeon. This will avoid the cube 163 
temperature to decreases. 164 
 165 
NOTE: The details of autografting procedure under laparoscopic surgery have been reported 166 
previously19. For grafting ovarian cortical cubes, a cannula-shaped device (IVA cannula) was 167 
developed by our collaborator, the Kitazato Corporation. 168 
 169 
4. Histological analysis of ovarian cortex 170 
 171 
NOTE: To count the number of residual follicles, perform histological analysis as previous 172 
described15. 173 
 174 
4.1 Mark the cortical strip surface with a tissue marking dye before sample fixation. This will 175 
indicate the side of cortex in strip for histology. 176 



   

 177 
4.2 Fix the tissue strips overnight at 4 °C using Bouin’s solution. 178 
 179 
NOTE: To detect atretic follicles, we do not recommend using paraformaldehyde for fixing to 180 
avoid shrinkage of oocyte cytoplasm. 181 
 182 
4.3 Dehydrate and embed the tissue strips in paraffin.  183 
 184 
4.4 Serially section the paraffin block containing the tissue sample. 185 
 186 
4.5 Stain each section using hematoxylin and eosin to visualize the follicles. 187 
 188 
4.6 Count the follicles as previously described17. 189 
 190 
REPRESENTATIVE RESULTS: 191 
In the first publication of the IVA approach15, we transplanted the ovarian cortical cubes one by 192 
one into the grafting sites under laparoscopic surgery (Figure 1A). Because 100-150 ovarian cubes 193 
were used, it took 3-4 hours for tissue grafting under laparoscopic surgery. Also, some ovarian 194 
cubes were lost before grafting. Because the IVA cannula could transfer 20-30 cubes to a grafting 195 
site at one time (Figure 1B), we could shorten the operation time to 1-2 hours. Furthermore, the 196 
IVA cannula could eliminate the loss of ovarian cortical cubes during surgery. 197 
 198 
FIGURE AND TABLE LEGENDS: 199 
Figure 1: The effectiveness of the IVA cannula. (A) Previous method with transplanting ovarian 200 
cortical cubes one by one using a forceps. (B) The current method with transplanting 20-30 cubes 201 
at one time using the IVA cannula. 202 
 203 
Figure 2: Ovarian tissue dissection for drug-free IVA. (A) A piece of ovarian cortex is placed in a 204 
plastic dish containing mHTF at 37 °C. (B) To remove residual medulla tissues, the ovarian cortex 205 
is placed on a moistened gauze. (C) Medulla tissue is removed using a fine micro-scissor. (D) The 206 
thickness of cortex to be prepared is between 1 to 2 mm. (E) After removal of medulla tissue, a 1 207 
mm x 1 mm x 5 mm of tissue piece from each ovarian cortical strip is dissected for histological 208 
analysis. (F) The dissected tissue is stored in 1.5 mL tube containing mHTF at 4 °C until fixing for 209 
histology. (G and H) The ovarian cortex is cut into 1 mm x 1 mm x 10 mm strips, and then further 210 
cut into 1 mm x 1 mm x 1 mm small cubes using a fine scalpel. 211 
 212 
Figure 3: Auto-grafting of ovarian cortical fragments. (A) Before loading cubes, 100-200 μL of 213 
mHTF is aspirated to fill the tip of the IVA cannula to avoid the cortical cubes from drying out 214 
during loading (B-E) Loading ovarian cortical cubes into the tip of IVA cannula.  215 
 216 
DISCUSSION: 217 
In this manuscript, we showed a detailed laboratory protocol for drug-free IVA. The drug-free IVA 218 
is a new approach of infertility treatment for POR patient with diminishing ovarian reserve to 219 
promote secondary follicles growth, resulting in yielding more mature oocytes after ovarian 220 



   

stimulation and increasing in successful pregnancy20. In 15 POR patients with diminishing ovarian 221 
reserve, this approach achieved one spontaneous pregnancy, in vitro fertilization-embryo 222 
transfer allowed four live births, together with one ongoing pregnancy19. 223 
 224 
For preparation of grafting ovarian cortex, medulla tissue was removed using a micro-scissors 225 
with 1-2 mm of thickness. Previously, we demonstrated that primordial, primary and majority of 226 
secondary follicles were located within 1 mm thickness from the surface of ovarian cortex in the 227 
patients with normal ovarian reserve21. In POI patients, we found that secondary follicles were 228 
located deeper than 1 mm but within 2 mm from the surface of ovarian cortex21. Antral follicles 229 
are known to locate in medulla tissues21, but no follicle was found in medulla tissues in POI 230 
patients21. Although POR patients with diminishing ovarian reserve could have antral follicles in 231 
medulla tissue, antral follicles are difficult to survive after grafting due to lack of blood vessel 232 
communication22. Therefore, we determined the thickness of ovarian cortex to be 1-2 mm and 233 
the critical step within the protocol is not making the cortical strips < 1-2 mm to avoid loss of 234 
precious residual follicles. During preparation of cortical strips and cubes, we used mHTF, but one 235 
can use similar medium which include 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid 236 
(HEPES) buffer. 237 
 238 
In this procedure, we transplanted ovarian cortex after cutting it into 1 mm3 cubes15,20. Due to 239 
the difficulty in handling such small fragments for grafting, previous grafting ovarian cubes one 240 
by one under the laparoscopic surgery took 3-4 hours with some cubes occasionally got lost 241 
during surgery. After development of the IVA cannula, we could shorten the operation time to 1-242 
2 hours, resulting in minimizing the invasiveness of the surgery to allow the drug-free IVA 243 
becoming a single day-surgery. Moreover, we could eliminate the loss of ovarian cortical cubes 244 
during surgery. Because of limited number of follicles in ovarian cortex in POR patients with 245 
diminishing ovarian reserve, it is important to avoid loss of ovarian cortical cubes. If the IVA 246 
cannula is not available, you may try to find a similar cannula to be able to use under laparoscopic 247 
surgery. 248 
 249 
The decline of ovarian function is progressively caused by aging and some pathophysiological 250 
conditions 23-25. Thus, in unmarried women with severe ovarian dysfunction, fertility preservation 251 
is important to allow future pregnancy. For these patients, the methods of oocytes or ovarian 252 
tissue cryopreservation were reported26-29. Although oocyte cryopreservation is an established 253 
method for fertility preservation1,2, these patients could have very limited number of retrievable 254 
oocytes even after ovarian hyperstimulation due to low ovarian reserve. Furthermore, in aging 255 
patients with ovarian dysfunction, high incidence of chromosome abnormalities was reported in 256 
ovulated oocytes26,30. This leads to the requirement of multiple expensive procedures to ensure 257 
sufficient number of oocytes to guarantee pregnancy. To solve these problems, we have 258 
developed the drug-free IVA approach for increasing the number of mature oocytes for oocyte 259 
retrieval. Because oocyte cryopreservation is no longer an experimental method31,32, the drug-260 
free IVA followed by oocyte cryopreservation is expected to be a promising method for fertility 261 
preservation in unmarried women with severe ovarian dysfunction. However, future clinical 262 
studies using the freeze-thawed oocytes obtained from the drug-free IVA will be required to 263 
determine the effectiveness of this approach for fertility preservation in unmarried women with 264 



   

severe ovarian dysfunction. 265 
 266 
In conclusion, we developed the drug-free IVA as a new approach of infertility treatment for POR 267 
patient with diminishing ovarian reserve and showed the detail laboratory protocol to be able to 268 
repeat our procedures. The methodological limitations of drug-free IVA are difficulty in prediction 269 
of residual follicle number before the surgery and also inability to evaluate the graft survival. The 270 
laboratory technique of drug-free IVA could become the basis of future application of ovarian 271 
tissue culture to obtain mature oocytes without grafting. 272 
 273 
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Name of Material/ Equipment Company
Catalog 

Number

4.5 onz specimen container FALCON 354013

60mm dish FALCON 351007

50 x 50 cm sterile drape
HOGY 

Medical
SR-823

Disposable pippete FALCON 357575

Fine scissors, Curved WPI #14224-G

Hot plate TOKAI HIT TPiE-SP

Human Serum Albumin 

Solution

Irvine 

Scientific
9988

IVA cannule KITAZATO  
446030 IVA-

6030E

KAI medical Disposable scalpel WPI #5 10-A

Micro scissors, Curved WPI #503364

Modified HTF Medium-HEPES
Irvine 

Scientific
90126

Sterile gauze
Osaki 

Medical
15004

Swiss Tweezers, Curved Tips KAI #504505

Table of Materials Click here to access/download;Table of
Materials;JoVE_Materials table.xlsx

https://www.editorialmanager.com/jove/download.aspx?id=1294843&guid=2d431475-f7a0-45fb-8354-aa0ceabc3439&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1294843&guid=2d431475-f7a0-45fb-8354-aa0ceabc3439&scheme=1


Comments/Description

Other products may also be suitable

Other products may also be suitable

Any type of sterile produsts may also be suitable

Other products may also be suitable

Although other products may also be suitable, 

we strongly recommend use this products

Use at operation room to maintain the 

temperature of dishes containing ovarian tissue 

before transplantation

Medium for handling ovarian tissue

Specific cannula for tissue autografting

Although other products may also be suitable, 

we strongly recommend use this products

Although other products may also be suitable, 

we strongly recommend use this products

Medium for handling ovarian tissue

Any type of sterile produsts may also be suitable

Although other products may also be suitable, 

we strongly recommend use this products



 

 

Editorial and production comments: 
Changes to be made by the Author(s): 
 
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that 

there are no spelling or grammar issues. 
-We have proofread the manuscript. 
 
2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and 

special: none, Line spacings: single. Please include a single line space between each 
step, substep, and note in the protocol section. Please use Calibri 12 points. 

-We have changed the style of manuscript accordingly.  
 
3. Please ensure that all text in the protocol section is written in the imperative tense as if 

telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The 

actions should be described in the imperative tense in complete sentences wherever 

possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” 

throughout the Protocol. Any text that cannot be written in the imperative tense may be 

added as a “Note.” 

- We have amended the protocol as suggested. 
 

4. For the protocol steps please ensure you answer the “how” question, i.e., how is the 

step performed? 
- We now amended the manuscript accordingly. 
 
5. 2.2.: Do you take pictures under a microscope? 
- Due to the large size of cortex, we took pictures by using a digital camera. We now 
clarified this point in the protocol.  
 
6. 2.4: How do you visually identify the medulla? 

- We identified the medulla tissue based on the difference of color. Because of rich 
blood vessels in the medulla, the medulla looks pink, whereas the cortex looks 
white. We now added this information in the protocol.  
 

7. 2.5: How do you dissect? Please include a citation for the determination of residual 
follicle via histological analysis. 
- We dissected the cortical tissue using a fine scalpel. We now clarified this point in 
the protocol. We also included the citation as suggested. 
 
8. 3.2: How do you rinse the inside of the cannula? 
- We rinsed the inside of the IVA cannula by aspirating mHTF and then discharging 

it several times. We now added this information in the protocol. 

 
9. Please include a figure or a table in the Representative Results showing the 
effectiveness of your technique backed up with data. Previously published figures can be 
used in this case, if reprint permission is obtained. 
- We have added new figure 1 showing the previous method with transplanting 
ovarian cortical cubes one by one using a forceps and the current method with 
transplanting 20-30 cubes at one time using the IVA cannula. Due to adding this new 
figure, we have changed the labelling of figure 1 and 2 to be figure 2 and 3, 
respectively. 
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10. The Representative Results section should be written in the context of the technique 
you have described, e.g., how do these results show the technique, suggestions about 
how to analyze the outcome, etc. 
- In this manuscript, we are showing the laboratory technique of IVA to allow 
physicians/embryogists could repeat our procedure for patients with ovarian 
dysfunction. Therefore, we represented the results related to laboratory technique 
of IVA.  
 
11. If using figures from previously published literature, please obtain explicit copyright 
permission to reuse any figures from a previous publication. Explicit permission can be 
expressed in the form of a letter from the editor or a link to the editorial policy that allows 
re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager 

account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has 

been modified from [citation].” 
- We have not used figures from previously published literature.  
 
12. As we are a methods journal, please ensure that the Discussion explicitly covers the 
following in detail in 3-6 paragraphs with citations: 
a) Critical steps within the protocol 
b) Any modifications and troubleshooting of the technique 
c) Any limitations of the technique 
d) The significance with respect to existing methods 
e) Any future applications of the technique  
- Thank you for your important suggestions. Following these suggestions, we have 
amended the discussion section.  
 
13. Please do not abbreviate the journal titles in the references section. 
- We have corrected them accordingly.  
 
14. Please sort the materials table in alphabetical order. 
- We have sorted the materials table accordingly.  
 
 
Video: 
1. Please increase the homogeneity between the video and the written manuscript. Ideally, 
all figures in the video would appear in the written manuscript and vice versa. The video 
and the written manuscript should be reflections of each other. 
- We have modified them accordingly. 
 
2. Furthermore, please revise the narration to be more homogenous with the written 
manuscript. Ideally, the narration is a word for word reading of the written protocol. 
- We have revised the narration accordingly. 
 
3. Please ensure that the subheadings in the protocol section of the text and in the video 
are the same e.g., the first subheading in the text is ovarian tissue dissection and in the 
video - it is ovarian tissue fragmentation, etc. 
- We have corrected the subheadings accordingly.  
 
 
4. For the protocol section please have the narration in imperative tense as written in the 
text. 



 

 

- We have revised the narration accordingly. 
 
5. Please do not include the step number in the video, these do not match with the 
protocol text. Only chapter subheadings are enough (e.g., ovarian tissue dissection, auto 
grafting of ovarian cortical fragments, histological analysis of ovarian cortex) to match the 
text in the video. 
- We have corrected the subheadings accordingly.  
 
6. The audio levels are too loud. Please reduce the overall volume to 50% of what it 
currently is. (Or adjust by approximately -6 dB). 
- We have decreased the audio levels accordingly.  
 
7. 02:48: The graphics of the ovary and ovarian cortical tissue are very close to the edge 
of the screen. Consider moving the graphics a little further from the edge to give a small 
margin around the important information. 
- We have modified the graphics accordingly. 
 
8. 04:04: There is a series of breathy sounds here that could be cut out with some audio 
editing. 
- We are sorry about it. Now, we removed the breathy sounds. 
 
 
9. 05:10: The word "at" is trimmed a little too closely here and sounds cut-off at the 
beginning. Try adjusting the in-point for this audio clip back a nudge to capture the 
beginning of the 'a' sound. 
- We have revised it accordingly. 
 
10. 7:44, 10:18: Please include footage to go with the narration. 
- We have modified the footage accordingly.  
 
11. Please make representative results and conclusions as separate chapters in the video. 
Please ensure that the representative result includes a table or a figure to show the 
efficacy of the technique presented. Figures and tables can be reprinted from previously 
published literature after obtaining the reprint permission. 
- We now prepared the representative results and conclusions as separate chapters 
in the video. 
 
 
Reviewers' comments: 
Reviewer #1:  
Manuscript Summary: 
The laboratory procedures for drug-free IVA procedure to be performed in patients with 
severely diminished ovarian reserve has been described in the current manuscript. 
 
Major Concerns: 
None. 
 
Minor Concerns: 
None. 
 
- We thank the reviewer for positive comments. 
 



 

 

 
Reviewer #2:  
Manuscript Summary: 
JoVE62098 
The authors developed the drug free method for treatment of women with ovarian 
insufficiency not due to cancer. This was done by cutting the ovaries to small pieces and 
IVA by the hypo stimuli signal. The paper describes the lab methods of this procedure. The 
paper is interesting for people in this field especially the embryologist in the lab. 
 
Major Concerns: 
My only problem is that I could not see the Figures in the reviewer draft I received. I think 
this paper can be easily accepted if the figures are visible. Maybe the journal can send me 
the figures seperatly. 
 
Minor Concerns: 
None 
 
Comments on video: 
I recommend publication 
 
- We thank the reviewer for positive comments. 
 
 
Reviewer #3: 
Manuscript Summary: 
In this manuscript, Kagawoe & Kawamura describe the protocol applied for the drug-free 
IVA ovarian stimulation in poor ovarian response patients. While the protocol is written in 
detail, there are some few points that need to be improved. 
- We thank the reviewer for positive comments. 
 
Minor Concerns: 

- Replace "removal of part" (L105) by "remove part”. 
- We have corrected it. 
 

- How thick should be this 10x10 mm strip (L105)? 

- The thickness of strip is 2-3 mm. We now included this information in the 
protocol.  

 

- Replace "stripes" (L113, L118) by “strips". 

- Replace "stipe" (L116) by “strip”. 
- Thank you for the detail check-up. Instead of strip or strips, “cortex” is more 
appropriate word and thus we modified them as “cortex or cortexes”.  
 

- Replace "stripe" (L126) by “strip". 

- Replace "is depending" (L146) by “depends". 

- - We have corrected these typos. 

-  

- L150-152: Hold the cannula containing the cortical cubes by the fingers until transferring 
the IVA cannula to a surgeon. This will avoid the cube temperature to decrease. 



 

 

- L158-159: To count the number of residual follicles, histological analysis should be 
performed as previously described15. 

- L160-161: Mark the cortical strip surface with a tissue marking dye before sample  

- We now amended these suggested parts of text accordingly. 
 

- L161: What do the authors mean by "strip orientation”? 

- It means the cortex on one side and the medulla on the other side. We now 
modified the text to clarify it.  

 

- L162: Fix the tissue strips overnight at 4°C using Bouin's solution. 

- L165-167: 
4.3 Dehydrate and embed the tissue strips in paraffin. 
4.4 Serially section the paraffin block containing the tissue sample. 
4.5 Stain each section using hematoxylin and eosin to visualize the follicles? 
4.6 Count the follicles as previously described17.  

- Replace "DOR" (L216) by “POR”. 

- We now amended the sentence as instructed. For staining, we used hemetoxylin 
and eosin. 

 

- Discussion: please add the number of babies born using this procedure in POR 
patients. 

- According to the suggestions, we added the number of babies born using drug-
free IVA in POR-DOR patients. 

-  



 

 

1 
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Dr. Kyle Jewhurst, 

Science editor, JoVE 

Dr. Federica Franciosi, 

Guest editor, JoVE 

 

Re: JoVE62098 

 

Dear Drs. Jewhurst and Franciosi: 

 

We greatly appreciate the thorough review by the referees and editor on our video manuscript, entitled 

“Fertility preservation in patients with severe ovarian dysfunction.” 

 

Following their suggestions, we have amended the protocol, results and discussion. We have also added a 

new figure (Figure 1) and revised the video. 

 

We believe that we have fully addressed the comments of the reviewers and the supervising editor.  Our 

point by point responses to their comments are addressed below and all changes are highlighted with 

yellow in the revised manuscript. 

 

We hope that the revised version of our manuscript now meets the standards required for possible 

publication in JoVE. 

 

Sincerely yours,  

 

Kazuhiro Kawamura, M.D., Ph.D.,  

 

Department of Obstetrics and Gynecology, International University of Health and Welfare Graduate 

School Medicine, Narita, Chiba, 286-8686, Japan 

Tel.: +81-90-2252-7169 

E-mail: kazuhironanami@gmail.com  
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