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MEDTEC SHOOL 

Course: CELL PHYSIOLOGY AND BIOCHEMISTRY-1 (CPB-1) 
Year: 1st (first)  

Period: 2nd semester 

Credits: 7 (Biochemistry 6, Physiology 3) 

 

Objectives      
Knowledge.!





!

 

Prerequisites 
"#$!4'3+$&'4!;34'!7244$44!'#$!:*4$4!29!,#$;%4')=!*&+!B)(*&%1!,#$;%4')=!'#*'!*)$!&$$+$+!'2!()*47!
'#$! 12&1$7'3*6! *47$1'4! 29! $J$13'%2&! *&+! )$(36*'%2&! 29! ;26$136*)! *&+! 1$6636*)! 7)21$44$4<! 5%'#!
7*)'%136*)! )$(*)+! '2! '#$! (*4! '#$2)=<! *1%+/:*4$! $K3%6%:)%*<! $6$1')21#$;%4')=<! #%(#/$&$)(=!
12;723&+4<!*&+!7#=4%1*6F1#$;%1*6!7)27$)'%$4!29!12;;2&!2)(*&%1!93&1'%2&*6!()2374A!'#$4$!*)$!'#$!
'27%14! 9*1$+! %&! '#$! ,#$;%4')=! *&+! B)(*&%1! ,#$;%4')=! 123)4$! '#*'! ;34'! #*8$! :$$&! 7)29%1%$&'6=!
*''$&+$+!C$J*;!7*44$+D?!
!
!

Contents 
"#$!,-./N!123)4$!12;7)%4$4!'52!;2+36$4A!

A!

A !



!

*6624'$)%4;E!
- 3&+$)4'*&+!#25!$&$)(=!96254!'#)23(#!*&+!*1)244!;$'*:26%1!7*'#5*=4!CH#%(#/$&$)(=I!*&+!

H$6$1')2&!1*))%$)I!12;723&+4!*4!$&$)($'%1!H13))$&1%$4I!29!'#$!1$66D?!
Clinical drops: 
- $&G=;$4!*4!+%*(&24'%1!;*)M$)4!*&+!'#$)*7$3'%1!*($&'4E!
- 4%1M6$/1$66!*&$;%*?!

 
Catabolic and anabolic pathways of carbohydrate metabolism!

Topics:  
- 1*):2#=+)*'$!+%($4'%2&E!
- (6=126=4%4E!
- 1*'*:26%4;!29!9)31'24$<!(*6*1'24$!*&+!;*&&24$E!
- #2;26*1'%1!9$);$&'*'%2&E!
- '#$!7$&'24$!7#247#*'$!7*'#5*=E!
- (6=12($&!7#247#2)=6*4$E!
- 



!



!

#2);2&*6! 12&')26! 29! *1$'=6/,2S! 1*):2J=6*4$<! ;*62&=6/,2S! *4! *&! %&#%:%'2)! 29! 1*)&%'%&$!
7*6;%'2=6!')*&49$)*4$!NDE!

- +$41)%:$!'#$!;$1#*&%4;4!29!9*''=!*1%+!1#*%&!$62&(*'%2&!*&+!+$4*'3)*'%2&E!
- %6634')*'$! '#$! 1#$;%1*6! )$*1'%2&4! %&! '#$! :%24=&'#$4%4! 29! ')%*1=6(6=1$)264! *&+! ;*>2)!

;$;:)*&$! 7#247#26%7%+4! C7#247#*'%+=61#26%&$<! 7#247#*'%+=6$'#*&26*;%&$<!
7#247#*'%+=64$)%&$DE!

- $J76*%&!#25!6%7%+4!*99$1'!+=&*;%14!*&+!76*4'%1%'=!29!'#$!:%262(%1*6!;$;:)*&$4E!
- +%41344!)$*1'%2&4!*&+!)$(36*'%2&!29!1#26$4'$)26!4=&'#$4%4E!
- +$41)%:$! 1#26$4'$)26! *4! *! 7)$13)42)! 29! 4'$)2%+! #2);2&$4! *&+! :%6$! *1%+4! C1#26$4'$)26!

1*'*:26%4;!*&+!'#$!$&'$)2#$7*'%1!1%)16$D?!
Clinical drops: 
- *47%)%&!*&+!$%124*&2%+4E!
- ')$*';$&'!29!#=7$)1#26$4'$)26$;%*?!

 
Synthesis and degradation of amino acids 

Topics: 
- &%')2($&!#2;$24'*4%4E!
- +%($4'%2&!*&+!*:42)7'%2&!29!7)2'$%&4E!
- 3)$*!1=16$E!
- :%24=&'#$4%4!*&+!:)$*M+25&!29!*;%&2!*1%+4?!
Specific Learning Objectives: 
- 3&+$)4'*&+!&%')2($&!:*6*&1$!C(63124$/*6*&%&$!1=16$<!(63'*;%&$!*4!*!H1*))%$)I!29!&%')2($&DE!
- +$41)%:$! '#$! ;*>2)! ;$1#*&%4;4! 29! %&')*1$6636*)! 7)2'$%&! +$()*+*'%2&! C6=4242;$! *&+!

3:%K3%'%&F7)2'$*42;$DE!
- %6634')*'$!*;%&2!*1%+!')*&4*;%&*'%2&!*&+!2J%+*'%8$!+$*;%&*'%2&!29!(63'*;*'$E!
- +$41)%:$!'#$!)$*1'%2&4!29!3)$*!1=16$!*&+!%'4!12&&$1'%2&!5%'#!'#$!1%')%1!*1%+!1=16$E!
- +%41344!'#$!1*'*:26%1!9*'$4!29!'#$!1*):2&!4M$6$'2&!29!*;%&2!*1%+4!C(6312($&%1!*&+!M$'2($&%1!

*;%&2!*1%+4<!)26$!29!'$')*#=+)2926*'$DE!
- %6634')*'$!'#$!;*>2)!)$*1'%2&4!%&8268$+!%&!'#$!4=&'#$4%4!29!&2&$44$&'%*6!*;%&2!*1%+4?!
Clinical drops: 
- ($&$'%1! +%42)+$)4! 29! *;%&2! *1%+! 1*'*:26%4;! C&2&M$'2'%1! #=7$)(6=1%&$;%*<!

#=7$)#2;21=4'$%&$;%*<! ;*76$! 4=)37! 3)%&$! +%4$*4$<! #=7$)6=4%&$;%*<! 7#$&=6M$'2&3)%*<!
*61*7'2&3)%*D?!

!
Metabolism of neurotransmitters 

Topics: 
- 16*44%9%1*'%2&!29!&$3)2')*&4;%''$)4!C16*44%1*6<!7$7'%+$!*&+!6%7%+%1!')*&4;%''$)4DE!



!

- %6634')*'$! '#$!7)2'$26='%1*6!7)21$44%&(!29!;2+$6!7)2/&$3)27$7'%+$4! C7)227%2;$6*&212)'%&D!
'2!*1'%8$!7$7'%+$4?!

Clinical drop: 
- $J1%'2'2J%1%'=!%&>3)=!%&!:)*%&!%&9*)1'%2&? 

 
Heme metabolism 

Topics: 
- 4=&'#$4%4!29!d/*;%&26$836%&%1!*1%+!*&+!72)7#2:%6%&2($&E!
- 3)272)7#=)%&2($&!NNN!4=&'#*4$E!
- :%6%)3:%&!*&+!%'4!12&>3(*'%2&!5%'#!(6313)2&%1!*1%+E!
- 9$))21#$6*'*4$E!
- %)2&!*:42)7'%2&!*&+!')*&472)'?!
Specific Learning Objectives: 
- +$41)%:$!)$*1'%2&4!*&+!12&')26!29!#$;$!4=&'#$4%4E!
- %6634')*'$!'#$!($&$)*6!9$*'3)$4!29!#$;$!+$()*+*'%2&E!
- $J76*%&! #25! %)2&! %4! *+42):$+<! ')*&472)'$+! *&+! 4'2)$+! %&! '#$! :2+=! C')*&472)'$)! 4=4'$;4<!

9$))%'%&<!9$))272)'%&<!')*&49$))%&<!#$71%+%&D?!
Clinical drops: 
- 72)7#=)%*4E!
- >*3&+%1$E!
- #$;21#)2;*'24%4?!

 
Nucleotide synthesis and degradation 

Topics: 
- de novo!*&+!4*68*($!7*'#5*=4!29!&316$2'%+$4!:%24=&'#$4%4E!
- 



!

- %&436%&<!(631*(2&!*&+!1*'$1#26*;%&$4E!
- )$(36*'%2&!29!$&$)(=!;$'*:26%4;<!*77$'%'$!*&+!:2+=!5$%(#'E!
- *6'$)*'%2&4!29!'#$!;$'*:26%1!#2;$24'*4%4?!
Specific Learning Objectives: 
- +%41344!'#$!;$'*:26%1!)$K3%)$;$&'4!29!;*>2)!2)(*&4!C:)*%&<!;3416$<!6%8$)<!M%+&$=<!*+%724$!

'%443$DE!
- +$41)%:$! '#$! 123&'$)*1'%&(! $99$1'4! 29! %&436%&! *&+! (631*(2&F1*'$1#26*;%&$4! 2&! 2)(*&!

;$'*:26%4;4E!
- %6634')*'$!'#$!$99$1'4!29!S@-/+$7$&+$&'!7)2'$%&!M%&*4$!2&!2)(*&!;$'*:26%4;4E!
- 3&+$)4'*&+!)$(36*'%2&!29!93$6!34*($!*&+!*77$'%'$!:=!#2);2&$4!7)2+31$+!%&!*+%724$!'%443$<!

#=72'#*6*;34<!4'2;*1#<!*&+!%&'$4'%&$!C*+%72&$1'%&<!6$7'%&<!(#)$6%&<!-[[\/\Y<!&$3)27$7'%+$!
[DE!

- +%41344!;$'*:26%1!*+*7'*'%2&4!+3)%&(!4'*)8*'%2&?!
Clinical drop: 
- +%*:$'$4!*4!*!7*)*+%(;!29!;$'*:26%1!+%4$*4$4?!

 
Reactive oxygen species (ROS) 

Topics: 
- 2J=($&!1#$;%4')=!*&+!($&$)*'%2&!29!]BP!%&!6%8%&(!4=4'$;4E!
- )*+%1*6!)$*1'%2&4!*&+!)$*1'%8%'=!29!]BP!in vivoE!
- 7#=4%262(%1*6!*&+!7*'#262(%1*6!)26$4!29!]BP?!
Specific Learning Objectives: 
- '#$! 4'3+$&'4! 5%66! :$! *:6$! '2! 3&+$)4'*&+! '#$! 1#$;%1*6! :*4$4! 29! ]BP! )$*1'%8%'=<! '#$!

;2+%9%1*'%2&4! '#$=! 1*34$! %&! ;*>2)! 16*44$4! 29! :%2;26$136$4<! *&+! #25! '#$4$! 7)21$44$4!
12&')%:3'$!'2!7*'#262(=!C$?(?<!&$3)2+$($&$)*'%2&D?!^$5!8%4'*4!2&!$;$)(%&(!)26$4!29!]BP!%&!
7#=4%262(=!5%66!:$!%&')2+31$+!'2!4'%;36*'$!H23'/29/:2JI!'#%&M%&(?!

 
Special issues!

Topics: 
- ;2&2162&*6!*&'%:2+%$4!*&+!'#$%)!*776%1*'%2&4E!
- ;$'*:262;%14!*4!*!:)*&1#!29!4=4'$;4!:%262(=?!
Specific Learning Objectives: 
- +$41)%:$!'#$!($&$)*6!1#*)*1'$)%4'%14!29!'#$!#3;*&!%;;3&2(62:36%&!16*44$4E!
- +%41344!'#$!M$=!4')31'3)$F93&1'%2&!)$6*'%2&4#%74!29!N(Q4E!
- $J76*%&!#25!;2&2162&*6!*&'%:2+%$4!*)$!;*+$!C*!^2:$6!7)%G$!4'2)=DE!
- %6634')*'$! '#$! ;*>2)! *&*6='%1*6<! 7)$7*)*'%8$! *&+! +%*(&24'%1! *776%1*'%2&4! 29! ;2&2162&*6!

*&'%:2+%$4! C5$4'$)&! :62''%&(<! 9625! 1='2;$')=<! _`NPS<! %;;3&2*99%&%'=! 1#)2;*'2()*7#=<!
%;;3&2#%4'21#$;%4')=<!724%'%8$!$6$1')2&!'2;2()*7#=DE!

- 3&+$)4'*&+!'#$!7)2;%&$&'!in vivo!*1'%8%'%$4!29!;2&2162&*6!*&'%:2+%$4!*&+!'#$%)!*776%1*'%2&4!
%&!1*&1$)!'#$)*7=E!

- +$41)%:$! '#$! ;*>2)! '=7$4! 29! ;$'*:262;%1! *&*6=4$4! C9)2;! '*)($'$+! *&*6=4$4! '2! #26%4'%1!
*77)2*1#$4DE!

- %6634')*'$!'#$!M$=!7)27$)'%$4!29!12;;2&!7)$7*)*'%8$!*&+!*&*6='%1*6!'2264!29!;$'*:262;%14!
C1#)2;*'2()*7#=<! 1*7%66*)=! $6$1')27#2)$4%4<! &316$*)! ;*(&$'%1! )$42&*&1$<! ;*44!
47$1')2;$')=DE!



!

- +%41344!*776%1*'%2&4!29!;$'*:262;%14!%&!'#$!+%4128$)=!29!1*&1$)!:%2;*)M$)4!C4*)124%&$!*&+!
7)24'*'$! 1*&1$)<! +%*1$'=647$);%&$! *&+! 1262&! 1*&1$)D! *&+! 3&$J7$1'$+! ;$'*:26%1! 6%&M4!
C')%;$'#=6*;%&$!^/2J%+$!*&+!*'#$)2416$)24%4<!*;%&2!*1%+4!*&+!+%*:$'$4D?!

 
CELL PHYSIOLOGY!
 
Physical modelling of 

 



!

- +$41)%:$! '#$! ;*%&! )36$4! 3&+$)6=%&(! '#$! ;*%&'$&*&1$! 29! '#$! $K3%6%:)%3;! 72'$&'%*6! C'#$!
^$)&4'!$K3*'%2&DE!

- 12;73'$!'#$!)$4'%&(!;$;:)*&$!72'$&'%*6!C'#$!Q26+;*&c4!$K3*'%2&DE!
- $J76*%&! '#$! 12&')%:3'%2&! 29! '#$! +%99$)$&'! %2&! 47$1%$4! %&! 4$''%&(! '#$! )$4'%&(! ;$;:)*&$!

72'$&'%*6E!
- $J76*%&!'#$!7*44%8$!)$472&4$4!29!'#$!76*4;*!;$;:)*&$!C'#$!],!1%)13%'!*&*62(=DE!
- %6634')*'$!'#$!13))$&'F826'*($!)$6*'%2&!29!1$66!;$;:)*&$E!
- +$9%&$!'#$!)26$!*&+!'#$!7)%&1%7*6!9$*'3)$4!29!'#$!%2&!1#*&&$64E!
- %6634')*'$!'#$!12&')26!;$1#*&%4;4!29!'#$!%2&!1#*&&$64E!



!

- +$41)%:$!'#$!()25'#!12&$E!



!

 

Verification of learning 

"#$!4'3+$&'4L!6$*)&%&(!*1#%$8$;$&'4!5%66!:$!$8*63*'$+!8%*!92);*'%8$!*&+!43;;*'%8$!*44$44;$&'4?!!
!
a2);*'%8$!*44$44;$&'4!5%66!:$! 1*))%$+! 23'! 2&/'#$/5*=! C+3)%&(! '#$!123)4$D! %&! '#$! 92);!29!*1'%8$!
M&256$+($! ;*4'$)%&(! 4$44%2&4! Cself-assessment tests<! %&163+%&(! ;36'%76$! 1#2%1$! K3$4'%2&4<!
;*'1#%&(<! 2)+$)%&(! *&+! 2'#$)! 4%;%6*)! %'$;4D! *&+! M&256$+($! *1'%8*'%2&! 4$44%2&4! CHtricky” journal 
clubs! *&+! “Acting in Science” setsD?! .2'#! *)$! +$4%(&$+! '2! 7)2;2'$! *1'%8$! 7*)'%1%7*'%2&<! 924'$)!
41%$&'%9%1! '#%&M%&(<! *&+! 7)28%+$! '#$! 4'3+$&'4! 5%'#! )$*6/'%;$! 9$$+:*1M4! 2&! '#$%)! 6$*)&%&(!
7$)92);*&1$4?!
!



!

Texts 

Required 
- -)%&1%76$4!29!.%21#$;%4')=?!N&'$)&*'%2&*6!4'3+$&'!8$)4%2&!/!R2$'<!R2$'!*&+!-)*''!/!-3:6%4#$)A!

Z%6$=!Cn'#!$+%'%2&D!
or 
R2$'c4!-)%&1%76$4!29!.%21#$;%4')=?!Q62:*6!_+%'%2&!/!R2$'<!R2$'!*&+!-)*''! /!-3:6%4#$)A!Z%6$=!
CT'#!$+%'%2&D!

- _?]?!d*&+$6<!o?O?!P1#5*)'G!$'!*6?!/!-)%&1%76$4!29!&$3)*6!41%$&1$!/!@1Q)*5!O%66!
 

Additional readings 
- `$#&%&($)!-)%&1%76$4!29!.%21#$;%4')=!/!S6:$)'!`$#&%&($)<!W*8%+!`!^$642&!*&+!@%1#*$6!@!,2J!

/!-3:6%4#$)A!Z?!O?!a)$$;*&!CY'#!2)!k'#!$+%'%2&D!
- .%21#$;%4')=! /! .$)(! o@<! "=;21GM2! o`! *&+! P')=$)! `! /! -3:6%4#$)A! -*6()*8$! @*1@%66*&! Ck'#!

$+%'%2&D!
- .%21#$;%4')=!/!Q*))$''!*&+!Q)%4#*;!/!-3:6%4#$)A!"#2;42&!.)22M4F,26$!CT'#!$+%'%2&D!
- -3)8$4<!W?<!S3(34'%&$<!Q?!o?<!$'!*6?!/!^$3)241%$&1$!/!P%&*3$)!S4421%*'$4!
- S)'%16$4!7)28%+$+!:=!'#$!123)4$L4!%&4')31'2)4!

!
 
Appendix!

Class attendance 
,6*44!*''$&+*&1$!%4!;*&+*'2)=?!P'3+$&'4!5#2!#*8$!*''$&+$+!pkTf!29!'#$!16*44$4!5%66!:$!5*)&$+!
*&+! )$72)'$+! '2! '#$! P'3+$&'!B99%1$?! P$8$)$! 1*4$4!5%66! :$! +$*6'!5%'#! :=! '#$! ,266$($! 29! "$*1#$)4!
*112)+%&(!'2!'#$!V&%8$)4%'=!-26%1=?!
 
Exams and recommendations for studying!
"#$! $J*;4!5%66! 92134! 2&! '#$! '27%14! 7)$4$&'$+! %&! 16*44<! :3'!;%(#'! )$K3%)$! '#$! 4'3+$&'4! '2! *776=!
5#*'!'#$=!6$*)&$+!'2!+%99$)$&'!12&'$J'4?!"#$)$92)$<!'#$!4'3+$&'4!4#236+!9*1$!'#$!'$J':22M!*4M%&(!
'#$;4$68$4!K3$4'%2&4!431#!*4!HZ#=!42qI<!HN4!'#%4!)$6$8*&'!'2!2'#$)!4%'3*'%2&4qI


