


​images. It is observed that the MHN produces a​
​lower minimum temperature and a more​
​unsymmetrical lethal spread than the single-hole​
​nozzle, reflecting greater certainty of cell or tissue​
​death and broader disease coverage for the same gel​
​thickness. The study provides valuable insight into​
​the influence of gel thickness and bone presence on​
​freezing behaviour and tissue destruction during​
​cryospray application with a multi-hole nozzle​
​(MHN). It is observed that both the end temperature​
​and the lethal freezing spread increase with​
​increasing gel thickness. These findings enhance​
​understanding of the potential clinical effectiveness​
​of cryospray as a treatment for malignant skin​
​diseases.​
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​Cryoinduced antigens represent a core concept in​
​both autologous and allogeneic cryo-immunological​
​medicine. Exposure of living biological tissues to​
​ultralow temperatures results in the formation of​
​novel cryomodified protein components and cryocell​
​debris.​

​The aim of the present study was to evaluate the​
​immunomodulatory response induced by an​
​extracorporeal autologous cryo-hematological​
​therapeutic approach of subcutaneously injected​
​blood and to assess its potential antitumor effects.​

​Native peripheral blood was rapidly frozen to −180​
​°C. Immunophenotyping and cellular immune status​
​parameters were assessed in 68 patients with​
​malignant disease.​

​Mitogen stimulation​​in vitro​​revealed a progressive​
​increase in the absolute number of CD69⁺ circulating​
​B cells during the post-treatment period, indicating​
​enhanced naïve B-cell activation and proliferative​

​capacity. Additionally, a marked and sustained​
​increase in both absolute and relative counts of​
​CD56⁺CD45⁺CD69⁺ lymphocytes was observed.​

​We hypothesize that extracorporeal freeze–thawed​
​autologous blood generates novel cryoinduced​
​immunogenic substances, including cryomodified​
​protein components, cryoantigens, and cryocell​
​debris.​
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​Macrophages are involved in the onset, progression​
​of chronic inflammation, which plays a major role in​
​polycystic ovary syndrome (PCOS) pathogenesis. The​
​intermittent cold exposure (ICE) effect on​
​macrophages morpho-functional state in PCOS​
​remains unknown. The experiment was conducted​
​on 40 female WAG rats divided into 5 groups (G) (1 –​
​8 intact rats; 2 – 8 rats, which were injected​
​subcutaneously with 0.2 ml of purified, sterilized​
​olive oil daily for 25 days; 3 – 8 rats that were​
​subjected to ICE daily for 25 days; 4 – 8 rats with​
​dehydroepiandrosterone (DHEA)-induced PCOS; 5 –​
​8 rats that were injected with DHEA against the​
​background of ICE). The study material was perirenal​
​adipose tissue. Monoclonal antibodies to CD68,​
​CD86, CD163 were used. The absolute number (AN)​
​of CD68​​+​​-cells did not differ (p>0.05) in G 2​
​(46.4±2.2) compared to G 1 (49.7±3.1); decreased​
​(p<0.05) in G 3 (25.3±2.7) compared to G 1, 2;​
​increased (p<0.05) in G 4 (337.2±3.5) compared to G​
​1-3; decreased (p<0.05) in G 5 (88.7±2.8) compared​
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​to G 4. In G 1, 2 the relative number (RN) of M1, M2​
​macrophages did not differ (p>0.05) and was,​
​respectively, (34.5±1.3)% and (65.5±1.3)%,​
​(32.0±1.7)% and (68.0±1.7)%. In G 3 compared to G​
​1, 2 the RN of M1 macrophages ((20.4±1.7)%)​
​decreased (p<0.05), the RN of M2 macrophages​
​((79.6±1.7)%) increased (p<0.05). In G 4, 5 compared​
​to G 1, 2 the RN of M1 macrophages (G 4 –​
​(72.8±2.1)%, G 5 – (41.4±2.2)%) increased (p<0.05),​
​the RN of M2 macrophages (G 4 – (27.2±2.1), G 5 –​
​(58.6±2.2)%) decreased (p<0.05), however in G 5​
​compared to G 4 the RN of M1 macrophages was​
​lower (p<0.05), the RN of M2 macrophages was​
​higher (p<0.05). Thus, ICE against the DHEA​
​administration background reduces the CD68​​+​​-cells​
​number in perirenal adipose tissue, normalizes the​
​balance between M1 and M2 macrophages.​
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​Cryopreservation of complex tissues is limited​
​by cryoinjury arising from intracellular ice formation,​
​osmotic stress, and subcellular organelle damage.​
​Skin, composed of multiple metabolically active​
​cell populations, is particularly vulnerable to freezing​
​and thawing injury. This study evaluates autologous​
​skin cryopreservation from a​
​cryobiological perspective, linking mechanisms of​
​cellular injury to functional graft survival after​
​delayed reimplantation. ​
​ ​
​Split-thickness autologous skin grafts were​
​cryopreserved using controlled-rate freezing in​
​the presence of dimethyl sulfoxide–based​
​cryoprotective solutions and stored at ultra-low​
​temperatures. Rapid thawing was performed to​

​minimize recrystallization, followed by stepwise​
​removal of cryoprotectants to reduce osmotic​
​shock. Cryoinjury was inferred​
​through post-reimplantation graft survival, resistance​
​to infection, and wound integration,​
​reflecting preserved cellular and extracellular matrix​
​function. Clinical outcomes were compared with​
​immediate grafting and non-cryopreserved delayed​
​grafting. ​
​ ​
​Cryopreserved skin grafts demonstrated high rates of​
​graft take and stable wound healing, suggesting​
​effective suppression of lethal intracellular ice​
​formation and mitigation of osmotic injury. Clinically​
​favorable outcomes are consistent with preserved​
​keratinocyte and fibroblast​
​viability, maintained mitochondrial function, and​
​reduced activation of apoptosis and​
​necrotic pathways. Delayed reimplantation further​
​minimized inflammatory and ischemic stress at the​
​recipient site, thereby improving graft integration. ​
​ ​
​When guided by core​
​cryobiological principles—controlled cooling,​
​adequate cryoprotection, and rapid​
​thawing—autologous skin can retain cellular viability​
​and functional status suitable for delayed​
​reimplantation. These findings highlight skin grafting​
​as a clinically relevant tissue model for​
​studying cryoinjury and recovery and support​
​broader translational applications of tissue​
​cryopreservation in reconstructive surgery. ​
​ ​
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​The genus​​Rosa​​L. represents a valuable genetic​
​resource for breeding, horticulture, and the​
​pharmaceutical industry. There are 25​​Rosa​​species​
​growing in Kazakhstan, including six endemics. In​
​2025, expeditions were conducted to collect wild​
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Myer, Kevin S30, S31 

Myöhänen, Eetu S20 

Myrnyi, Vladyslav ADPT-01(V) 

Myroshnychenko, Mykhailo SURG-05(V) 



 
 
Myroshnychenko, Sergiy SURG-05(V) 

Namsrai, Bat-Erdene S42 

Naranjo, Renato FERT-05 

Naranjo, Renato E. FERT-03, FERT-05 

Nardid, Eduard CLTH-14(V) 

Nardid, Oleg FUND-16(V) 

Naumenko, Yevheniia FUND-17(V) 

Nawaz, Anuscheh S70 

Neves, Rafaela CLTH-08 

Nguyen, Van Anh S72 

Nicoleti, Eduardo FERT-04 

Nirwan, Surendar FERT-17(V) 

Noboa-Velástegui, Jacqueline FERT-05 

Noriega, Jasper S47, TISOR-02 

Nyberg, Scott CLTH-06 

O'Brien, Chris S72 

Obushko, Ruslana TISOR-14(V) 

Offord, Catherine S72 

Oh, Kwang-Im S16 

Olver, Dominic S38, S80 

Ömür, Ali Do?an S82 

O'Neill, Hester A. FERT-06(V) 

Oral, Cigdem S12 

Ortega, Rodrigo Daniel Chiriboga S36 

Osho, Asishana S54 

Ostankov, Maksym CLTH-13(V) 

Oziri, Onyinyechukwu S46 

Pakhomov, Oleksandr CLTH-17(V) 

Pakhomova, Yuliia CLTH-18(V) 

Pan, Ge S64, S65 

Pandya, Shawna S83 

Pargi, Kalpesh FERT-17(V) 

Park, Kyle A. TISOR-12(V) 

Parker, Jason T. S4 

Parkinson, Lily S59 

Parrado, Angel TISOR-07(V) 

Patel, Shreeja S35 



 
 
Pedraza, Alejandro Otero CLTH-04 

Pegg, Geoff S72 

Pei, Yantao S81 

Peng, Lanlan TISOR-06 

Perez, Pedro TISOR-09(V) 

Perkins, Toni CLTH-06, CLTH-07 

Peterson, Quinn P. S14, S17 

Petrenko, Oleksandr TISOR-14(V) 

Petricca, Flavio S41 

Petrushko, Maryna FERT-13(V) 

Pokorny, Jan FUND-18(V) 

Poliakova, Hanna TECH-16(V) 

Pollock, Katie S13 

Polyakova, Anna FUND-14(V) 

Pomeisl, Karel FUND-18(V) 

Powell-Palm, Matthew J. S19, S25, S34, S37, S41, S41, S43, S45, S47, S57, S62, 
S83, S84, FERT-03, FUND-04, FUND-10, TECH-08, 
TISOR-01, TISOR-02 

Pradhan, Namrata S74, S76 

Pratap, Aishwary SURG-03(V) 

Price, Theodore CLTH-04 

Pridgeon, Chris S. S20, CLTH-02 

Pruett, Timothy L. S30, S47 

Pullen, William Michael S65 

Qin, Kankan S79 

Rabi, Seyed Alireza S30, S32 

Radics, Bence SURG-01 

Rahbar, Elaheh S43, S57, S62, TISOR-01, TISOR-02 

Ramesh, Srivasupradha S48 

Rao, Joseph Sushil S14, S46 

Ren, Shen S17, S24, S52, TECH-01, TECH-03, TECH-06, 
TECH-07(V) 

Repin, Nikolay ADPT-03(V), TISOR-10(V) 

Repina, Svetlana ADPT-03(V), FUND-16(V) 

Revenko, Olena TISOR-14(V) 

Reyes-San-Martin, Claudia S77, TECH-11(V) 

Risco, Ramón TECH-12(V), TECH-13(V), TECH-14(V), TISOR-07(V), 
TISOR-08(V), TISOR-09(V) 



 
 
Riverol, Lorena María Durán S36 

Rodrigues, Miguel Ã. CLTH-08 

Rodrigues, Romulo FERT-04 

Romadanova, Natalya PLNT-01, PLNT-02 

Romfh, Padraic TISOR-03 

Rossman, Samantha CLTH-05 

Rotta, Marco FERT-04 

Roy, Michelle K. FERT-03, FERT-05 

Rubinsky, Boris S4, S47, SURG-01 

Rubinsky, Liel SURG-01 

Rudich, Yinon S68 

Ruiz-Matus, Soledad FUND-12 

Rushnaiwala, Mohammed TISOR-05 

Russo-Jonsson, Ben S72 

Rutai, Attila SURG-01 

Ryder, Oliver S58 

Saberi, Mahdie FUND-20(V) 

Sadeghzadeh, Motahareh FUND-21(V) 

Saeedi, Ali FUND-08 

Salah, Yasmine TECH-12(V) 

Sampaio-Pinto, Vasco TECH-11(V) 

Sandlin, Rebecca S19, S25, S66 

Santos, María Victoria FUND-11 

Santuccia, Kimberly L. CLTH-05, SURG-02 

Sato, Hailey TECH-03 

Sato, Tomokazu S51 

Šauša, Ondrej S15 

Sawchuk, Scott S45 

Scheithauer, Cameron S46 

Šebová, Eva S15 

Seliuta, Anatolii TECH-16(V) 

Sellers, Ronald G. S37, S43, S45, S47, S57, S62, TISOR-01, TISOR-02 

Setati, Mmaphuti FERT-07(V) 

Shablin, Samantha A. FERT-03, FERT-05 

Shalash, Ward S22 

Shang, Guangzhu S49 

Sharma, Charu PLNT-03, PLNT-04 



 
 
Sharma, Sunanda FERT-17(V) 

Sharma, Vineet S62 

Shcherbak, Oksana FERT-18(V) 

Shen, Lingxiao CLTH-09 

Shi, Lingyu FUND-22(V), FUND-23(V) 

Shiflett, Mark S55 

Shimizu, Misato S38 

Shirakashi, Ryo S78 

Shpakova, Nataliia CLTH-16(V) 

Shu, Zhiquan S17, S24, S52, FUND-05, TECH-01, TECH-03, TECH-06, 
TECH-07(V) 

Shylo, Oleksandr ADPT-02(V) 

Sidorenko, Olga CLTH-17(V) 

Siltamäki, Victoria E. S6, S63 

Silva, Natalia Ortiz S79 

Simon, Cory TECH-02 

Sirotenko, Larisa TISOR-16(V) 

Slone, Harris S65 

Smolyaninova, Yevgeniya FUND-14(V), TECH-16(V) 

Snyder, Alec TECH-04 

Snyder, Kristi K. SURG-02 

Sokil, Larysa CLTH-15(V) 

Solouk, Atefeh TECH-17(V) 

Sommerville, Karen S72 

Song, Jiajia S51 

Steiner, Cynthia S58 

Stepanyuk, Lyudmyla CLTH-14(V), FERT-11(V) 

Stoddart, Karin S24 

Strawbridge, George S69 

Streit Jr., Danilo FERT-04 

Št?sek, Radim FUND-13 

Sugden, Cameron S7, TECH-02 

Sun, Yaqian S64 

Sun, Yuliang SURG-06(V) 

Swelum, Ayman FERT-08(V) 

Syrotenko, Larysa FERT-13(V) 

Szili-Toroka, Tamas SURG-01 



 
 
Taggart, Mclean S66 

Taher, Amr FUND-01 

Talluri, Thirumala FERT-17(V) 

Tang, Qiao S12 

Tardy, Blaise CLTH-02 

Tavana, Somayeh 
FERT-10(V), FERT-12(V), FERT-16(V), TECH-17(V) 

Tawara, Michi S24 

Taylor, Michael J. S25, S45, S47 

Tchir, Alexandra S66 

Tessier, Shannon S27, S54, S83, S84, FERT-02, TISOR-03 

Tetiana, Simonenkova CLTH-11(V) 

Thema, Mamonene A. FERT-06(V) 

Thiessen, Filip S66 

Thompson, Rachel S22, TECH-02 

Thomson, Katy S58 

Tin, Josette PLNT-03 

Ting, Jonathan T. S25, S26, S45 

Tirado, Helena TECH-12(V) 

Tobolt, Diane S14, S46, CLTH-06, CLTH-07 

Todrin, Oleksandr FUND-14(V) 

Tolegen, Arman PLNT-01 

Toner, Mehmet S5, S27, S66 

Townson, Iwan S9 

Trotskyi, Petro FERT-18(V) 

Trufanova, Natalia TISOR-14(V) 

Truong, Ronald S34, S47 

Tyali, Lizalise FERT-06(V) 

Tymofieieva, Olena TECH-16(V) 

Ulate, Alexander S8 

Underwood, Lukas CLTH-01 

Usta, Berk S66 

Uygun, Korkut S66 

Valdivia-Gutiérrez, Gregory B. FERT-04 

Van Buskirk, Robert G. SURG-02 

Van Dieren, Loïc S66 

Van Laake, Linda TECH-11(V) 



 
 
Van Mil, Alain TECH-11(V) 

Vance, Steven S41 

Vanderburg, Charles S25 

Varga, Gabriella SURG-01 

Vashchenko, Olga CLTH-18(V) 

Vaught, Jim S28 

Veselý, Lukáš FUND-13 

Voets, Ilja K. S77, TECH-11(V) 

Volkova, Nataliia FERT-11(V) 

Waiger, Daniel S68 

Walsh, Ellyssa M. S6, S63 

Wang, Gang S81, SURG-06(V) 

Wang, Jia-Pey FERT-02 

Wang, Juntao SURG-06(V) 

Wang, Shangping S64, S65 

Wang, Tian TISOR-06 

Wang, Wenzhao 
S24, S52, TECH-01, TECH-03, TECH-06, TECH-07(V) 

Wang, Xiaohu S49 

Wang, Xinyue TECH-10(V) 

Wang, Xiuping TISOR-06 

Warburton, Linnea S4 

Weegman, Bradley P. S25, S45, S47 

Weiner, Joshua S30, S34, S47 

Whelehan, Lily S72 

Wilczok, Dominika S83 

Williams, Ocean S74, S76 

Winkler, Juergen S23 

Wojtusik, Jessye S60 

Wong, Henry S46 

Woodall, Brodie CLTH-04 

Woodburn, Christopher S41 

Wu, Xingjie S71 

Xu, Qingjia SURG-06(V) 

Xu, Yi TECH-10(V), TISOR-15(V) 

Yang, Heiko S47 

Yang, Huiping S39, S40 



 
 
Yao, Hai S64, S65 

Yarmohammadi, Zahra FERT-09(V) 

Ye, Tong S64 

Yee, Jayme C. S39, S40 

Yershov, Serhii CLTH-16(V) 

Yershova, Natalia CLTH-16(V) 

Yevheniia, Zhylkova CLTH-11(V) 

Yin, Yadong S46 

YiXu, Xichen TECH-09(V) 

Yliperttula, Marjo S20, CLTH-02 

Yoshida, Yuki TECH-05 

Yourdkhani, Ghazaleh FERT-16(V) 

Yousaf, Muhammad Rizwan FERT-15(V) 

Yousuf, Muhammad Saad CLTH-04 

Yu, Bangrui TISOR-06 

Yu, MingHan S67 

Yuan, Ye CLTH-05 

Yurchuk, Taisiia FERT-13(V) 

Zahraee, Hamed FUND-20(V), FUND-21(V) 

Zand, Elnaz TISOR-13(V) 

Zarbakhsh, Mehdi FERT-12(V) 

Zarriz, Arian S41, FUND-04, TECH-08 

Zavaglia, Isadora M. O. FERT-04 

Zegarra, Jane S58 

Zemtsova, Alina PLNT-01, PLNT-02 

Zhan, Li S5 

Zhang, Bing TISOR-13(V) 

Zhang, Hong SURG-06(V) 

Zhang, Xiaodan SURG-06(V) 

Zhang, Yuhan TECH-10(V) 

Zhao, Gang S49, S71, FERT-14(V), FUND-22(V), FUND-23(V), 
TECH-15(V), TISOR-11(V), TISOR-13(V) 

Zhao, Shiyu FERT-14(V) 

Zhu, Lei S81, SURG-06(V) 

Zhulikova, Maryna SURG-05(V) 

Zubov, Pavlo CLTH-12(V) 

Zubova, Oksana CLTH-12(V) 



 
 
Zuchowicz, Nikolas S51 

Zwoerner, Greg SURG-01 

 


