
Poznań, 12.06.2022

d r hab. N ata lia  Rozwadowska, p ro f. IGC PAN 
Head o f M olecu lar Pathology D epartm ent

Deputy D irecto r

Evaluation of the Tasnim Mohaissen PhD thesis titled “Novel mechanism of 
peripheral vascular endothelial dysfunction in heart failure in Tgaq*44 mice”

M Pharm  Tasnim  Mohaissen's docto ra l thesis was perform ed under the  supervision o f P rof. 

S tefan C hłopicki, MD, Ph.D., and Magdalena S ternak, Ph.D.. The d isserta tion  was prepared in  

English and is  a ffilia ted  w ith  the  Jagie llon ian University, C ollegium  M edium , and Jagie llon ian 

C enter fo r Experim ental Therapeutics.

Cardiovascular diseases (CVDs) according to  the W orld H ealth Organization (WHO), are the 

leading cause o f death. A ll the  available sta tis tics , present CVD as a s ign ificant g loba l prob lem , 

which is  pro jected to  fu rth e r increase due to  m u ltip le  factors such as population grow th, aging, 

and lifes ty le  changes. Therefore, i t  is  im portan t to  b e tte r understand  th e  underly ing causes of 

CVDs to  im prove th e  effectiveness o f fu tu re  tre a tm e n t s tra teg ies .

P ro f C hlopicki is  leading the  recognized Center fo r study and understanding o f endothelium  

physiology, dysfunction and th e ir  ro le  in  cardiovascular diseases w hich re flec t the  m ain  focus of 

the  evaluated d isserta tion.

Tasnim  M ohaissen's Ph.D Thesis is  presented as the  d isserta tion , however, som e resu lts  

have been already published o r a re  under review  in  h igh-im pact sc ientific  journa ls . In  above 

m entioned papers M rs  Mohaissen is  the  f irs t  au thor. In  one published m anuscrip t, “Tem poral

relationship between system ic endothelial dysfunction a n d  a lterations i n  erythrocyte function  i n  a  

m urine  m ode l o f  ch ron ic  h e a rt failure . “Cardiovasc R es. 2022 S ep  20;118(12):2610-2624, Tasnim

Mohaissen conceived and designed the study, perform ed experim ents, analyzed the data, prepared 

the figures and w ro te  the  d ra ft together the  fin a l version o f the  m anuscrip t (as defined in  the  

“ Author's  contribu tion”  section of the  m anuscrip t).



The d isserta tion  subm itted fo r evaluation is  com prised o f 109 pages o f typescrip t and is  

trad itiona lly  s truc tu red  w ith  separate paragraphs: In troduction , Methodology, R esults, and 

Discussion. The w ork  a lso includes a Sum m ary, A im  o f the  Study, Conclusions, and re levant lis ts  

o f B ib liography together w ith  M rs  M ohaissen's publication lis t. The s tru c tu ra l com position of the  

thesis is  c lassica l bu t in  the  rev iew er's  opinion, the  addition o f the  abbreviation lis t  used in  the 

d isserta tion  should be included fo r the  reader's  convenience.

The in troduction  paragraph focuses on the m ain  subject o f study, i.e., the  ro le  of 

endothelium  in  cardiovascular physiology and pathology. The author in  a very e legant and 

com prehensive way presents the s ta te -o f-a rt regard ing the im portance o f endothelia l hom eostasis 

and the  m ain  facto rs  tha t could induce endothelia l dysfunction. M oreover, the  m ain  technology 

behind the endothelia l function  assessm ent is  presented. The las t tw o paragraphs describe the 

red  blood c e ll (RBC) param eters and th e ir ro le  in  cardiovascular diseases and angiotensin pathway 

activation in  endothelia l dysfunction. F rom  the reader's  perspective, besides the  undisputed 

m e rito rica l value, the  m a in  drawbacks o f th is  pa rt, a re  the included figures. As an exam ple, Fig.2. 

shows features/e lem ents o f endothelia l dysfunction w hich w ill be very he lp fu l to  sum m arize the 

In troduction  bu t due to  the dark  fon t used the  text is  bare ly readable. M oreover in  Fig.3. the  FDD 

te rm  occurs w ithou t any explanation. I would appreciate the c la rifica tion  o f the  te rm  FDD in  re la tion  

FMD defin ition .

In  sum m ary, the  in troduction  paragraph provides basic know ledge and points out the  

u rgent need fo r a com prehensive and deta iled study o f endothe lium 's ro le  and m echanism s in  

heart fa ilu re . The in troduction  shows c learly  tha t P h .D  candidate is  fa m ilia r  w ith  th e  scientific  

fie ld  and  could w ith  c ritica l th ink ing  sk ills  p resent th e  c u rren t advances in  end o th e lium - 

o rien ted  research .

The a im  o f the  study was to  decipher novel m echanism  involving the RBC d isfunction  and 

Ang(1-12) pathway in  endothelia l dysfunction associated w ith  heart fa ilu re . The a im  is  c learly  

sta ted and the designed experim ents w ith  the  obtained resu lts  are in  agreem ent w ith  the 

presented thesis.

The Methodology paragraph s ta rts  w ith  Tga q*44 m ouse m odel description. This m odel of 

non-ischem ic chron ic heart fa ilu re  is  extensively studied by P ro f. C hlopicki Group. In  m y opinion, 

a m ore  deta iled descrip tion o f the  m odel should be given especially in  the  aspect o f the  a lte red 

s ignaling pathway, HF development, and phenotype consequences. Fig. 7. covering the above 

issues is  present bu t unfortuna te ly  illeg ib le  due to  the  fo rm a t applied. A ll applied in  study 

techniques a re  sophisticated fro m  the m ethodological po in t o f view and com prehensive in  the 

aspect o f f itt in g  in  the  scope o f the  tasks. Moreover, the  variety o f used approaches is  im pressive,



sta rting  fro m  the m o lecu la r evaluation (e. qPCR and WB) th rough physiological tests (e.g., aorta 

vasodilatation assays) and advanced EPR m easurem ents and MRI im aging. The only c r itica l 

com m ent fro m  the review er side is  tha t som e of the  m ethod descrip tions a re  not specific enough 

and are  m issing c ruc ia l de ta ils. To nam e a few : a m ethod fo r qPCR re su lt norm a liza tion / p rim ers  

and probe sequences a re  m iss ing o r RBC iso la tion  pro toco l fo r  evaluation of its  in fluence on 

endothelia l function  is  no t described. Also, Reviewer could no t find  the idea behind the  o rde r of 

m ethods.

The resu lts  chapter is  divided in to  th ree  sections: i. Evaluation of endothelia l function in  

periphera l c ircu la tion  in  Tga q*44 m ice, ii.  E rythrocyte a lte rna tion  in  the  studied m odel and iii.  ANG- 

(1-12)/ANG II/TXA2 pathway in  periphera l c ircu la tion  in  Tga q*44 m ice.

In  the f irs t section M rs  Tasnim  Mohaissen showed tha t Tga q*44 m ice aorta  endothelium  function 

is  im paired in  10 and 12 m onths-o ld  an im als as shown by e x  v ivo  evaluation and i n  v ivo  MRI 

m easurem ents o f AAA. This find ing was associated w ith  d im inished bioavailability o f NO and 

increased superoxide (O2-) production. M oreover, observed changes in  12-m onth-o ld  m ice w ere 

concom itant w ith  elevated production o f prote inoids. The serum  concentration o f several cytokines 

(includ ing IL-1beta, IL -2  o r TNFalpha) was not a lte red  in  Tga q*44 m ice as com pared to  FVB con tro l 

an im als. Also, the  changes in  neurohorm onal p ro file  w ere noticed both in  young and o lde r anim als. 

RBC dysfunction in  HF and its  im pact on endothelium  function  is  discussed in  the  second section. 

The m ain  find ings showed tha t RBC volum e, size, and oxidative s tress  m arke rs  a re  a lte red  in  

Tga q*44 m ice. A s ign ificant d isturbance o f endothelia l function was noted a fte r co -cu ltu re  RBC 

obtained fro m  Tga q*44 m ice w ith  healthy, non-m odified aortic  segm ents iso la ted fro m  FVB 

an im als. The experim ents w ith  arginase inh ib ito rs  po in t out the  possib le m echanism  of observed 

phenomena.

In  the  las t section, M rs Tasnim  Mohaissen perfo rm ed num erous experim ents assessing the 

involvem ent o f ANG-(1-12)/ANG II/TXA2 pathway in  HF-associated endothelia l dysfunction. 

Tga q*44 m ice aorta  showed im paired vasorelaxation in  response to  Ang I, Ang II and Ang (1-12) as 

w e ll as the eicosanoid p ro file  inc lud ing TXB2 in  12 m onths o ld  HF m ice. As the  fo llow ing  rescue 

experim ents w ere perform ed and show tha t antagonists o f TXA2 receptor (SQ29548) and losartan 

could prevent the  reduction  o f aorta  vasodilatation. Ph.D. candidate dem onstrated tha t she can 

conduct research independently and use a num ber o f techniques to  obtain h igh-qua lity  resu lts  on 

the in te rna tiona l leve l. The re su lts  are presented in  a very log ica l and se lf-exp lana tory m anner 

w ith  c lea r given p rio rity  to  the  m ost s ign ificant find ings. For a c lea re r d is tinction  between HF vs 

healthy con tro l resu lts  I would recom m end choosing the m ore  obvious co lor-cod ing strategy.



The discussion p aragraph  is  a  s tra ig h tfo rw ard  proof o f P h .D  candidate 's  extensive  

know ledge concerning th e  subject o f research  and  h e r ab ility  to  conclude and  synthesize th e  

conclusions based on p erfo rm ed  w ork . I appreciate the  sum m ary of find ings presented in  Table 

(Fig. 35) and schem e (Fig.36.) fo rm . As outlined the presented study identified  the novel m echanism  

o f endothelia l dysfunction in  the  heart fa ilu re  m odel which is  based on observed erytropathy and 

involvem ent o f ANG-(1-12)/ANG II/TXA2 pathway. M oreover, the  candidate can correc tly  assess the 

sc ien tific  significance o f he r resu lts  and place i t  in  the  context o f existing know ledge in  the 

cardiovascular disease fie ld .

Out o f duty as a review er, despite m y very good assessm ent o f the  d isserta tion  as a whole, I  w ould 

appreciate discussing a few  rem arks  and a request fo r  c la rifica tion  o f som e of the  resu lts . 

S ta rting  fro m  the  m ino r issue I w ould like  to  ask fo r an explanation o f inc lud ing the evaluation of 

n itr ite , n itra te , and HBNO in  RBC in  the f irs t resu lts  section instead o f discussing th is  top ic w ith in  

the erytropathy devoted paragraph. Also, I was puzzled why the AFM evaluation of RBC shape was 

not included in  the  re su lt section bu t only m entioned in  the  discussion.

I w ould a lso welcom e fu rth e r discussion regard ing the an im al m odel in fluence on obtained resu lt. 

As m entioned before in  the  lite ra tu re , the  alpha-M HC prom oto r is  w idely used fo r cardiac-specific  

transgene expression bu t due to  cardiac hypertrophy, its  activity is  progressively d im inished. Is 

constitu tive ly active Gαq p ro te in  decreased in  12 -m onth-o ld  Tga q*44 m ice? If yes, how th is  could 

in fluence obtained resu lts?  A lso as showed by P ro te in  A tlas the MYH6 gene -  hum an hom olog fo r 

alpha-M HC m urine  gene is  active in  cardiovascular endothelia l ce lls . W ere the active Gαq pro te in  

present in  endothelia l ce lls  and w hat k ind  o f consequences could th is  expression generate?

To conclude, the  evaluation presented by Tasnim  Mohaissen thesis prepared under the  

supervision of p ro f. C hlopicki and d r  S ternak, was a p leasure and an exceptional sc ientific  

experience. The w o rk  is  w e ll-d es ig n ed , p erfo rm ed  w ith  a  ta ilo red  m ethodology and  concluded  

w ith  a  m ean ing fu l re s u lt.

In  m y opinion, the  docto ra l d isserta tion  subm itted fo r review  m eets a ll the  requ irem ents

set out! Regulation o f the  M in is te r o f Science and H igher Education o f 19 January 2018 on the 

deta iled procedure and conditions fo r conducting activ ities in  the  doctora l procedure in  the  

hab ilita tion  procedure and in  the  procedure fo r con fe rring  the t it le  o f pro fessor (D2.U.2018 item  

261)

In  view o f the  above, I hereby apply to  the  H igh Council o f the  M edical Sciences o f the  Jagie llon ian 

U niversity in  Cracow to  adm it Tasnim  Mohaissen M.Sc. to  fu rth e r stages of the  doctora l procedure.



Uważam , że przedstawiona do recenzji rozprawa doktorska spełn ia  wszelkie wymagania 

określone w  Rozporządzen iu  M in is tra  N a uk i i  Szkolnictwa Wyższego z  d n ia  1 9  stycznia 2018 r .  w

spraw ie szczegółowego try b u  i  warunków przeprowadzania czynności w  przewodzie doktorskim  w  

postepowaniu habilitacyjnym o ra z  w  postepowaniu o  nadanie ty tu łu  profesora (D2.U.2018 poz.261)

W związku  z powyższym, przedkładam  Wysokiej Radzie Dyscypliny Nauk Medycznych Uniwersytetu 

Jagielońskiego w  Krakow ie wniosek o dopuszczenie m g r Tasnim  Mohaissen do dalszych etapów 

przewodu doktorskiego.


