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()I;; I)fthf charackriitics ut'li\'ing Corga;iisl!1~ is a l<:\·ersal ofentropy. This mayh~ UhJI.I22 iH J.,'-:: 

a) 

b) The \eparlltion of lin intlTllal environment ti'om an external environment 
The (l'catio!l of onlcr li'om ch:J()~ 

C)
 

I:! } The use of energy sou rcrs to creak mort c\lmple\ chemicals

b ami <: ollly 

t: ) all fJfrhc ;1bo\'c 
II 

IWIII: oi"Ull' ;Iho\ t: 

'"~' It'U\ de"'ilIefl file ('orJ'L'i'1 illI,) WeI', Iw W<!! '('I', ;.;irC/l [lim .'Iu:' 'I'ord 'Oll.:!" appcuJ'\ i" 
./wfce 'tI', llii,' II'(Jl/ld ('XC/fide cI'oi.:/! 'c', liu;,; {-'filellld,'J,!; ,j logic' error il'e' fl'tH the 

corre'L'1 c!Juice (>I//\el!llL'IllI~I'. we ,kl'ided i,; gh'<' ONe filark i/,1'oul' cllOin' 1"Il.\' {I, h, c, d 
'i j' i'. f" (feur/!, Wi/.\" i,/l':)J'I"ccl <It.'d .\11 no IIJ(J;',<' w,,\ :,'h'c!1 f(i'Oi/ ['!lo.\(' :f'. 

'~;">~l·('tiun ~·d'<.; 
Ji:1C :)lok",:t:L :'n'\I~ li~\:,,;:'! .;~ .. ),.' : ..,' <:' Jl'~',,-\' "k,

n~l' b~ U I\~ dn \';I~ipk' u( nht-) h 

11} p~~ J";.H~ ~·ili.{ t-Cl.' {\.'[inn
 
hI !ljtil:1Ll'illc :-:t:c'n..,'C:c~l":
 
c; C'''';~IC!,jlje SCCL.'iinli 
d) cnJncr-ll1('> :~~('r'~Lior: 
I;~' > 

dLlocrii'<C ::'l.~c!\.~(i~"n
 
t)
 flil;)e ofthc' ,d00\'C 

There h flO vasW!{(f -'YMelli in !ltis\p('ci(',~, Tiit!li!,'!htl Irm'<!/\ !rt),n Oii\.-' ,d! r)'fJl! to 
uf/otlier il1"idl' (!lflJe organism, tliere;j(iI'c fly dejli/iriOIl 'a' is (!Ie !I!if; ~'()rr,'ct Im,Hrer, 

-I. Which hormonc:s hav 
(; lx'~n found in the' dol',,,!! strand ofali,t1i ~l)..:i(i.<lils',' 

ill eRF, GlJRf-I <lnd GH
 
b) CRF, PRL and GnRH
 
c) CRF, ACTH ;]nd PRL
 
el) GnRH, PC and ACTH
 
e) GnRH, ACTH and PRL 
1) eRF, pc, and PRL 

Taken di/'eu~v oul nflhe ()Il~~' assignedpaper 10 read. 

5, Tht: primary mode ofink'rcdlular signalling thnuglll l,) be liliii/c;J by tlv? .\fJi":,ciesoftl1c Fdiacaran assemblage was: 

a) intracrine 
hi enJocrine 
c) IMnlcrinc 
di 

n~uroend(jcrini...l. 
e) 

<I. b dnu Conly

If
 ~i alld c on iy 

Like tric/lop/ax, the hdiaCiff'i.'fljiltlJlfl ilr/! IllOlIglJ( nUl /(1 !WI'(' Ii ;'U'iC1II'/IJ' '.I"/em, fUJi II 
/lpn'o!!., -'y.l"lem, titus 'i" /, l!le :;{f~r cUr/"i!('!llll.lHC/" 



(l, ''''':, ~:\)lU.\" .!·UrnlcJ l)~lrl~ cJurin.~ th,_~ prch;(.llic ·~\.oJut\Olll.q· urg~Jnic iT!ulccuL.::) n,,,::c~1L1:";·,? I ii". F\Jlnplc'; OLllnphiphilic 1110 I':(!I 1--', inight bc: 

d } d1(':" ":~i\~ P,'L'''l_'IH in lTj.ct'~()r;t;":~l ~lnd COln~t~ ,I) earhoh) dr:i(cs 
b) rhe): c(itdd b~ synth(>~iz('d 1'n))l1 r'orn1(tki~II).ide using ":il<'r,~J,)i l'nnn light!iir.g b) amino acills 
,: ) lhc) :;1", ckri\ :.>d h,,'Il! amino acid5 c) eicosanoid,; 
11) l!;<, ;"';'In"d chanDe!,; in membranes d) STeroids 
,.~ ) all (; t' til':' ~bu\c e) b :.md conly 
n llOlI!.' HI' the ahove f) c and doni) 

."'Ieroid.\ tilt! nlil/llrlll durint: preNolie evolution (Iltal we know (~/).	 Part 1I: Short Answer Questions: 20 marks total 

7 What mechanisms do the agnathan ti"hes utilize to allow cOlllmunication between	 I I, (I Mark) The formation of ion gradients betwi?cn the inner and outer 
the h) pothalal1lus and the pars distalis'? environments of the protocells had a significant effect on the evolution of the pmtucel!s, 

What was it? 
a) diffusion 
b) j)011aI SY'iteIll the!ormatio/l ofioll gradients pl'Ovided protocells wilh their OW/I energy source 
cl direct neural communicatioll 
d) a and b only 12, (I Mark) Energy-mediated transport of a molecule across the cell membrane is an 
d band conly example of what kind of transport? 
f) ,I. band c 

active transport 
In t!lis I/uewioll, heeuuse the existence (~(11 portal system in these fishes is controversial 
J accepted either 'a 'or 'd' as correct answers. 13. (2 Marks) Why did the development of autocatalytic reactions endow some 

protocells with a selective advantage over other protocells? 
8,The number of potential responses to a cellular stimulus can vary between tissues 
dUt::lu i	 allowed the amplification (~! chemicals that acted to enhance tlte sl/rvivtlhility of 

individual protocells 
a) processing of the prohorrnone 
b) c'\pITs"ion of receptors 14. (4 Ma rks) List four types of signall ing mechanisms that may have occurred in 
c) number' of chromosomes present protocells 
d) C(fw.:ssion ut amidation sites 
(~) a and b only i.protein-protein interactiotls 2. passive diffusion acro.\S membra/les 
n b. c. and d only 3. passive and 4. active d~fJllSiol1 through ion channels 

lJ, L.\'lil 1pks olprchiolic nitrugclll\uS compounds are: 15. (6 Mad,s) List si': types (1f tJ]01l'CllII:S that rna) have been lIs('d as signalling 
ll10kcules by protocelb 

a) 'Jr<:;\ 
(0) t.Hl\ Jl,ll..i....	 amiI/O adds lIIodified {lilliI/O ({chIs 
c:I	 ;1'nil1l) ;lcids 
I,

'>..II (l)rlll~ddl'h\ Ll~	 peptide,\' jilf/!' acid\ 
1..') a :mo l: only 
() :\ :ll'.J j :\1",1:- J.;U\·C."i /PiiS 

possiM)' /llIclClltia'!' derivalil't!,\ 



--- i(J. (I ;\L~;·L.) \\ il~.1 '':'...:liL;i,l~ .. k~\-\..·l.'r!"',nj(~~n! \\<1''':, n:qlilr~J ;"efflrt: C'j\.·l>'<~nuid) :.Hld 

')I':-:·I..)j"l, 1;':;.1 ::'\.: fu;l~.- '-"~\r~L-.Jtc.J (~>, :~.I~)Ldlin~:: lr:CJ\t:~'dl~'s? 

jJr,Jii/j i'iuiol1 /lff;1I fa l'eilll/u r ilh'mh l'il Iii'S :1lJ Ii liS, oeiated biosy 1/ III :.'lie plITh wilyS 

; 7 (5 :\ial'ks) Dr:l'" ':\ gl'l1cr:lii,l:c1 ~;rllctul __? of the t~)llu\\ing il1cil:cuies: 

:,)lCrcill(1 !\I:lrk)	 Uip~ptiJe (2 Marks) 

it, ~ ~ ~ ~ 
~t1,... t - c..-()-~-c-c.oOk~J? \ 

H 

Urea (I :"1:11'1-;)	 Fatty Acid (1 Mark) 

o	 I~ 
~ c.~~ ~i)r: 0\,../rn.~-l'Q\4i'-IK~/ t> ...... ~~l. 

Part Iii Conccptuall\lultiple Choice Questions: 10 marks total 

18, (3 marks) Gonadotropin-releasing hormone (GnRH) is a peptide with 10 amino 
acids. [Arg:"J-GnRH is a form of GnRH found in humans, frogs and sturgeons and has the 
amino aciJ arginin,,' in the H[1l position. [Ser']-CJnRH is a form of GnRH with serine in the 
gill position and is found in the Ie!costs. [Gln'J-GnRH has glutamine in the 8[11 position 
and is flllJlld in birds and alligators, lHis',Trp 7Tyi]-GnRH is another form ofGnRH and 

5'his found in I'ats, snahes, goldtish and salmon. It has histidine in the position, 
tryptophan in the i[ position, and tyrosine in the S[h position. Given the choices below, 
SI:it'ct the anw·cr that is llw most CUITt'ct. 

a) l!\t·g::]-CillRII. fScrl']-CinRJ L [Ciln'j-GnRH and [His', Irr 7.ryr']-GnRH 
are lJI"thoI6~u"s. 

bl l;\['g~]-(jJlRI1,lSe(']GnRH. IGln'j-(,nRH and [Hisi,Trr'. iyr'J-GnRH 
~U'C ~d I pal"~lk)~~\Hl~ iu l~~h:h other. 

c) IArg"I-CnRH.ISclj-GnRH, ICIII~I-(;nRH are orthoiogucs, ami paralogous 
hl iili~:',Trp-,T~rHI-GilIUl. 

d) r!\r~'''I-Cinr<11 ~1I1d [Clrl'j-C;ilRH ar~ "rtho!o.l:uCS \,herea:, !''':er''j-GnRH (J:ld
:! Iis·'.J rp. Ii' j )-(,11 R! i :lrc l\rtholosucc 

e) [Sc:<)-i.inl\ii, l\.)'in'j-li;il'-li lllHJ jllis'.1'11)-.T:'r"J-Gl1:·~I~cr,· nnhnlogues but 
I\i"g' l-litJi~}i I', a pllL:!UClll': ttl ;lil oth,',·,. 

i') ISe,'j,(jI1RfI, [/\I","'i-CI11~lj ,We' ill[~',r!p",I>I":)-UnR!!:[[< :,'th'.1!U';lk'" bur 
jCdli"';- Ci1Fll j,:, ~l pdr~1k·I_~Ll\ ..~ t\i all \)Lh"':l':), 

(li)mW'Ulw:r: it) call1/ot be consulere,/ tiS ilie	 lJiI\5, Tqi', l)'r::j-<i;ilN.iJ pllylo;.:""" . 
, - - 'I r "(f ' 

i',xprc,Hiof/ overlaps Wilh the oIlier GI1RfI~. Ows IHis', Trp ,f~j'r' f"'llPti CIIIII!Of /)~ 
., II (, I?J iurlholoKfll/s. hi {here i.1 nu strollK el'idel1ce.!fir Illis choice (IS lIone (!/ WI! a.,ler, Jf~ ,,'\ 

p'eriap with e(lch otlre!'. On!v IIUI", Tq/, (l'r8 j-(iifRJI ,,!lows III/ ()l'et!ajJ, cJ IIIIS IS rh.e 
correcl choice 11.\ IHis'.Trp,TylJ-GIIRIJ II Ihe UJl~1' GIIRH dlilt .,110;>'\ pfly/oge/li!tn' 
uVef!Up..;l!oreover, the others chunge only by asing/e amino add whereils 
I His', Trp, 7).·,.N1-<inNH i.\ t!~lfer(!nl by 3amino acids. Paralogues rend TO .1'11011' greater 
sequence change than orthologues. Ii) is if/correct bemuse Il/i.\5, [11J -, (vlj-Gn RH lind 
[Selj-GnRH overlaps in the teleosts tf,en by definition ('/If/ltot be ort!l%gotls. e) j, 

ill correct as j..J.rlJ-GflRl/ Ofl(V overlilps with IHis", Trp', (rr"j-Gn RJI bllt nOI t!lc 
otflCn. j) is incorrect became IGlnSj-GnRH of/ly overlaps' I";t/l IHI./, Trp -. Ty,s I-GnRH 
hut not the others. 

19. (2 Marks) [jrotcnsin-l in zebrafish and urocortin in rars are: 

a) orthologous: the same peptide where the gene has sepal'ated due to 
species divergence 

b) paralogous: the same peptidl: where the gene has separated due to 
species divergence. 

c) orthologous: different peptides formed as a result of gene duplication 
d) paralogous: different peptides formed as a result of gene duplication. 
c) none of the above, because urotensin-I and urocortin are not related. 
f) none of the above, because orthologues and paralogues cannot be compared. 

This wa,~ all example ('overed ill class 

20. (2 Marks) Jf thl: protochordates had a single gene encoding beta-endorphin. and 
genomic duplications occurred once bdore the agnathans. a second before the 
cartilaginous fish and a third in the ray-finned fishes, how many beta-endorphin-like 
genes should be present in lungfish'! ' 

a) only one cOjJ) \ \ \
 
hI two copies
 
c) three copie:,
 ~ 
d) four copies 
e) SiX copies \ 
n eight copies 

LfiI,::Jislr are /0 be,lim1<:djis II , 

\i 



--

~'l~ (.~ i·!l~irk.,) i h)\\. il-lallY din~·r\.;r,t :~:;~'\"!;_l~.:n\.>~>; cnUlJ he f()\'1"n~:d in ~l p'_'ptiJc~ "-~ ajn~n(" 

jl'i .. i~' :dn~~." 

al "-(0 

h) 32,iIU(1 

c) 16 OliO 
til 160,000 
c) J2IJJh)() 

n i ,h"':U 

FilUI' amiI/o acid po.~itions where eacll can be one (~l2() dij!'erellt types. Tile answer is 
20 to tile 4'/i power or 16(),O()(). (]()x2()x20x20 or 2x2x2x2=16. tllen add 4 zeros.) 

22. (I mark) lfN-methyl transferase is not produced in the catecholamine 
biosynrhetic patlmay, then we might predict that the following hormones would be 
present: 

a) dopamine ano epinephrine 
b) dopamine and norepinephrine 
c) dopamine, epinephrine and norepinephrine 
d) epinephrine and norepinephrine 
e) L-DOPA only 
t) none of the above. 

\
 
~ 



Zoology 325 Endocrine Physiology
 
Midterm Test #1
 
October 13, 2004
 

Name 

Please answer all questions on this exam sheet. 

Part I: Tme or false. One mark each. 5 marks total 

1. The earliest plasma membranes found in the hypothetical protocells True@ ~
 
are believed to be composed of glutamic acid that was synthesized on
 
the Earth prebiotically
 

~ 
2. The pars neurointennedia is present in all tetrapods. True~ 

./;r/ 
3. Ifone attribute oflife is the reversal ofentropy, then for the ~ False
 
reduction of entropy to occur in an organism there must be an
 
increase in entropy in the environment surrounding the organism.
 /' ~ 
4. Coelacanths, like all basal actinopterygians possess a ventral lobe in True®
 
the pituitary.
 

/' 
5. Amino acids are believed to have been seeded on Earth by (Tru~False 

---.... ­
meteorites originating in Mars 

Part II Multiple choice questions One mark each 10 marks total. 

," .J:~ ," (, '" ~r 1\..,,1 

1. A distinguishing feature of the Dipnoi pituitary gland, relative to the ~!rr(>ndrostei 

a) the presence of a ventral lobe connected to the pars distalis by an epithelial stalk: and a
 
vastly reduced portal system
 

\@an expanded neurohypophysis, and a lobular pituitary gland featuring a more
 
developed portal system
 

/ 

I c) the loss of the epithelial stalk but the retention of a ventral lobe of the pars distalis 
located above the buccal cavity 



~. .
 

'I d) a vastly reduced portal system and a proliferation of neurosecretory nerve terminals in 
the neurohypophysis 

y e) the presence of a highly interdigitated pars nervosa and the reduction of a portal
 
system
 

2. Endocytosis and exocytosis could not oC.~1lf until: 

/ 

a) a functional cytoskeleton occurred ~ 

b) there was a proliferation and elaboration of cellular me~fanes 

- '(c) molecular energy source was available 

d) neurosecretion had evol~ed 

@bandconlY 

f) a and d only 

3. Protocells possessing a rudimentary cytoskeleton were selected over those 
protocells that did not because 

I~) it increased the stability of the membrane and hence longevity of the protocell in the 
environment. v 

b) it allowed direct protein-protein coupling between protocells 

c) it allowed the fonnation of ion channels. such as gap junctions 

d) it allowed cells to take on a spherical shape ,allowing more efficient movement across 
the substrate ' 

~" 

:~~ aand d only 

f) c and d only 

4. Current evidence suggests that Rathke's pouch is 

a) an inpocketing of the dorsal epitheliwn of the foregut that will eventually develop into 
the pars distalis. 



/ 

b) A transient structure that leads to the fonnation of the buccal lobe in holocephalans. 

@An inpocketing of the dorsal buccal epith~liuin that interacts ~~iently with primodial 
neurosecretory tissue arising from the anterior neural ridge 

d) An outpocketing of the ventral brain surface that will ev~ntually result in the fonnation \ 
of the neurohypothesis, then later combine with the migrating anterior ridge tissue to /' 
create the pituitary gland. / 

e) a hypothetical structure which was once believed to exist, but the newest studies 
indicate that earlier researchers were mistaken. 

j Ja-.J.'tt"f11'­

5. A nerve net type nervous system is found in primitive deutero;tomes, 
ecdysozoans and radiates. Given this observation, would you expect it to be found in the 
Lophotrochozoa? 

-	 .., ~.No, because the nerve net evolved independently in each lineage 

.	 b) Yes, because nerve nets can evolve many times independently. 

•	 c) No, because the Lophotrochozoa evolved ~ the Radiata and therefore before the 
fonnation of the nerve net. ~ 

"	 d)Yes, because the Lophotrochozoa and Ecdysozoa bifurcated after the bifurcation of the 
deteurostomes from the Lophotrochozoa and Ecdysozoa. 

e) .'io, because the lophotrochozoans are, ahighly degenerate group of organisms 
/\.
 

f) none of the above.
 

6. Hormones and other cheml.':.~~~~~~!i!J.1LI1!Q!~.~lesdiffer from nutrient~ because 

a) honnones reduce entropy and nutrients increase entropy 

~'-b) honnones and nutrients both convey infonnation but nutrients also possess energy 

') d};honnones convey information only, and ~trients possess no infonnational value 
, ,	 . 
'.. '	 ! 

®ormones decrease the informational sta~e of the cell that secreted them, whereas the 
secretion of nutrients from one cell to another acts to increase the informational state in 
that cell. 

e) a and d only 



f) b and d only 

7. G~ that are believed to have existed in the early Earth atmosphere include 
../ 

- a) methane, ammonia and lJ.fdi" 

b) ammonia, ~ and fonnaldehyde 

Qrutr~gen,water vapour and methane 

d) u;;ea, formaldehyde and oxygen 

e) o~en, methanol and ammonia 
! 

t) none of the above 

8. Active transport of a molecule across the cell membrane differs from passive
 
transport because
 

a) Active transport requires energy, and therefore can only transport nutrients across the
 
membrane. Passive transport transports signalling molecules.
 

/ 
.-b) Active transport reverses enlrlpy whereas,passive Ironsport increases entropy, ) 

QActive transport requiresell~rgy, whereas passive transport utilizes energy from ~,/ 
concentration gradients.-Both types oftransport mechanisms convey infonnation 

}i}Passive transport occurs inprotocells only, active transport occurs in living cells 

,2fActive transport utilizes concentration gradients, whereas passive transport does not. 
i 

f) Active transport utilizes a protein, whereas passive transport does not. 

9. The following are examples of I!itrog~n<~':l~ ~.ompounds that were available during
 
the prebiotic period in Earth's history. -- ­

/ ­
a) ammonia, fo~ehyde, glutamic acid and glycerol
 

b) meth'ane, nitrogen, fo~hyde and gly~ine 

c) aspartic acid, urea, ammonia and fo~dehyde 

Gglyci~e,ammonia, aspartic acid and urea 



e) lipids, urea, methane and nitrogen 

f) aspartic acid, glycine, serine and m'et4ane 

10. Four classes of signalling molecules are: 

,.. - .. 
a) thyroid hormones, steroids, eicosanoids and protinoids 

- - y ~ 1 \ 
b) steroids, eicosanoids, modified amino acids and proteins. . 

)l./ / - \ .' Y 

c) fatty acids, carbohydrates, nucleIC acids and proteins _ 
;, I .­

..1 " ,I, \ "\ / /1 

~teroids,eicos~oids, modifieiamino acids and gase~ I. 
\. 

Part III Conceptual Multiple Choice Questions. 3 Marks each 

1. Given what you know about the ontogeny and evolution of the pituitary gland,
 
what might be a possible explanation for the fonnation of the buccal lobe in
 
holocephalans?
 

a) The migration of the anterior neural ridge stopped at Rathke's pouch and remained in 
the buccal region in adults "" 

.>rfhe latest theory of pituitary evolution is incorrec~ and the presence of the buccal lobe
 
proves that the pituitary arises from Rathke's pouch
 

c) the anterior pituitary divided into the pars distalis and buccal lobe after the pituitary 
gland was fonned. 'y 3 

@The neurosecretory tissue from the anterior neural ridge began to separate into two
 
lobes as it moved toward the developing neurohypophysis. ,.
 

,.....erOur understanding of the phylogeny of the holocephali is incorrect, and th~ evolyed
 
b~f~re elasmobrcmches. Thus the pituitary gland is actually composed of two
 
neurosecretory sources: that arising from the anterior neural ridge, and another
 
component arising from Rathke's pouch.
 

f) none of the above theories are acceptable because the pars distalis is composed of
 
hy~ictissj thft migrates downward during brain development.
 

. J /. ' .r.r"71J ., •. 
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e) lipids, urea, methane and nitrogen 

\( 

f) aspartic acid, glycine, serine and met4ane 

10. Four classes of signalling molecules are: 

... - .. 
a) thyroid hormones, steroids, eicosanoids and protinoids \-. y ~ 1 
b) steroids, eicosanoids, modified amino acids and proteins 

xl / - \ "y 

c) fatty acids, carbohydrates, nucleic acids and proteins 
iJ ,. I " .I
 

. " .~ ';..' ". \ 1/1
 

~teroids,eicosanoids, modified amino acids and g3se~ I. 
\, 

Part III Conceptual Multiple Choice Questions. 3 Marks each 

1. Given what you know about the ontogeny and evolution of the pituitary gland,
 
what might be a possible explanation for the formation of the buccal lobe in
 
holocephalans?
 

a) The migration of the anterior neural ridge stopped at Rathke's pouch and remained in 
the buccal region in adults oM 

.>rThe latest theory ofpituitary evolution is incorrect, and the presence of the buccal lobe
 
proves that the pituitary arises from Rathke's pouch
 

c) the anterior pituitary divided into the pars distalis and buccal lobe after the pituitary 
gland was fonned. 'y 3 

@The neurosecretory tissue from the anterior neural ridge began to separate into two
 
lobes as it moved toward the developing neurohypophysis. ,.
 

ADur understanding of the phylogeny of the holocephali is incorrect, and th~ evolved
 
b~f~re elasmobranches. Thus the pituitary gland is actually composed of two
 
neurosecretory sources: that arising from the anterior neural ridge, and another
 
component arising from Rathke's pouch.
 

f) none of the above theories are acceptable because the pars distalis is composed of
 
hy~ictissuy thft migrates downward during brain development.
 

'/ I.) ,
r.r"7'-;.1" .' 

5
 



,2. Consider the morphological differences in the pituitary gland arising during 
("-j' f,d. 

factinopterygian evolution in comparison to that evolving during the rise of the 

I ! .t··t .S;;copt~gii and subsequently evolving lineages. What might be a plausible 
.~ 

physiological reason for this? 

a) The greater complexity of the actinopterygian nervous system relative to the 
Sarcopterygii and later evolving ImeageSled -to an mixing of pars nervosa and pars 
intermedia to allow neurohypophysial regulation of the hormone MSH. 

,..bJ Direct neurosecretory interaction from the hypothalamus to the pars distalis in-sarcopterygians allowed this species to make neuroeridocrine decisions more efficiently,
 
allowing for greater niche adaption.
 
c) In actinopterygians, direct neurosecretory control of each of the pars distalis honnone- ~
 
secreting cells by a particular releasing factor reduced the number of non-target receptor ./
 
interactions to occur, thereby allowing the animals a greater metabolic rate. ./
 

t1dlRelease of the hypothalamic neurohorrnones into a portal system, in lineages ~~().l~ing 
~om the basal sarcopte~.&i_~, allowed for more complex neuroendocrine decisions to be 

made, relative tOtlle actinop!~rygians, thus allowing for greater physiological and 
behavioural responses when confronting an environmental hazard. 

e) a and b, only 

J?ic and d, only 

\ 
I ' 

3. Consider the relationship among the endocrine system, vascularity, the nervous 
system, symmetry andthe 'neuroendocrine system. What might be a plausible or~-
ongm for these'attnbut'es . 

, ... r l ,~""ifJA ,of, j, 

~etry is n~!)mpo~t because the earliest metazoans had a vascular system. Thus 
a vascular system evolved fIrst to allow more efficient delivery of oxygen and nutrients to 
the tissues. This was followed by th~ fonnation of an endocrine system, because 
secretory epithelial cells secreted their contents into the vascular system. Then after the '2.. 
sensory systems developed the nervous system and neuroendocrine developed. / ./ 
Afterward, symmetry evolved. . t/' 

G In the earliest metazoans, both sensory and no~-=~ensory cells had the ability to secrete 
chemical signals in a paracrine manner. The first metazoans were asymmetrical without 
any defmed shape among progeny. Onc~~yrnmetrydeveloped then a functional nervous 
systeIll,cQuld deyel()p as ~~ ~lowed a nerve cell axon!~nn~~Jo_b~lQ<:a!ed n~~-!he same 
cluster of cells within each individual. As the organisms began to evolve greater sizes to 
maximize prey capture and toavoici capture by predators, then diffusion was no longer 
practical to supply cells with the required oxygen and nutrients.11iUS-a'vascular SY§1~m 

developed. Because the earliest nerve cells and non-nerve cells were possessed secretory 
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ability, an endocrine system would have evolved almost simultaneously with the fIrst 
vascular systems. 

AOnce symmetry had evolved, then the vascular system, neuroendocrine system nervous 
system, and endocrine system all evolved simultaneou~!y once locomotory structures 
evolved. ~ 

~ 

/The ne!V0us system evolved first. This allowed the formation of symmetry and paired 
legs and mouth parts. As a result of this, a vascular system evolved. Once this happened 
then the endocrine and neuroendocrine system evolved at the same time. 

_ .. N (,) ..,..--ffM./lr /,N t/V~ / ',Y r .' 
~e presence ofa v~~lro: system in the Ediacaran-type (algal symbiotic) organism is 

evidence that a vascular system evolved first. As soon as a functional vascular system 
was present, then and endocrine system developed. A nervous system, such as the type 
found in primitive animals such as sponges indicates that symmetry only evolved after 
the formation of a nervous system. 

" t--JO ~ 
~mals such as Trichoplax possess a well defined n~~~.~~1~rn but no vascular 
system, neurosecretion or symmetry. Thus this is evidence that the nervous system 
evolved first. Then as the organisms increased in size, a vascular system was necessary 
and the endocrine and neuroendocrine systems evolved shortly afterward. As animals 
were selected for a more fusiform shape, then symmetry evolved. 
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Part IV Draw the following structures: 

a) a generalized amino acid (1 mark) b) a generalized steroid (2 marks) 
H 

tl ~ '- l' -c. oC' t1
 
l l \
 

vR ~ 

c) a generalized lipid (2 marks) d) urea (1 mark) 

\ 

Part V Label the following generalized pituitary gland: (7 marks, one mark for each 
correct label) 

\ 

! 

! 
i 
! 
l 

\ 
\ ' ;
I I 

"1·r;.111d,/~(;, y..... 

/t;r,$, ,4W Itt-L 
1L \J'U'\~rul~ . 
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/ Zoology 325, Endocrine Physiology 
Midterm Test I 

October 12,2005 

Name 

Student Number_ 

Please answer all questions on the test paper. No electronic aids are allowed for this 
test. Do not use pencil for your final answers. Abbreviations will not be accepted. 
There are 6 pages in this test. 

Part I: Multiple Choice Questions: Each question is worth 1 mark (Total 10 marks). 

PLACE YOUR ANSWERS IN THE BOX PROVIDED 

1. The route of passage of molecules through the protocell membrane might have 
included which mechanisms? 

a) ion-coupled ATPases
 
~pores in the membrane/
 
c) tandemly arranged integrin proteins
 

,"d) autocrine but not paracrine reactions
 
e) all of the above .
 
t) b and c, only 1'7 ,.
 

ANSWER~ ~ 

2. What is a plausible evolutionary order of the following characteristics? 

'I8J bilateral symmetry, nervous system, endocri¥system, vascular system 
)JJnervous system, bilateral symih~try, vascular system, endocrine system 
y¢ endocrine system, bilateral ~Ylnmetry, nervous system, vascular system 

endocrine system, bilateral sypunetry, vas.cuJar system, nervous system 
e bilateral symmetry, nervous system, vascular system, endocrine system 

nervous system, vascular system, endocrine system, bilateral symmetry ~ 



/ 

3. Two genes are said to be orthologous when 

~they arise from different ancestral genes but are found in the same organism 
b) they arise from the same ancestral gene and are found in the same organism 

;CJ)they arise from the same ancentral gene and are found in different species ­
'-n) they arise during genomic duplications that occur after species have evolved 

into different fOnDS 
• • f ,

ls) they are present on the same chromosome, but come from a common ancestor gene 
~they are presenron different chromosomes and come from a different ~cestor gene. 

. I 

4. Most of the signaling systems present in extant vertebrates can be traced to an origin .. 
.
' ,,, 

r i 

~during a set of genomi~ duplication events, after the apPe&ance of the Radiata, that led 
to the formation of bilateral triploblastic species. 

lQ: during the formation of peptide signaling systems found in present day Hydra 
;fin the unusual si~aling qualities of the Ediacaran fauna witp regards to their ability to 

be autotrophic . 
~ during the origins of the Placozoa, as exemplified by TriCh?p1fx. adherens 
ceJ)during the evolution of the signaling systems of the first p~orocells 
~ during the expansion of membranes in the early eukaryotic cells

I 

5. The fonnation of the first simple-lipid based membranes was important to life because 

afit acted to partition biotic events from non-biotic events \
 
tb{it protected the first simple lifefonns from large scale sterilizatlpn events such as
 

erupting volcanoes .'
 
eJit provided an energy source in the form of ion gradients
 
d) it allowed cell to cell communication
 
~a and c, only '.r
 

@)a, b and c, on1~, 
/
I 
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6. Consider a peptide 5 amino acids long. How many possible combinations are there 
using only the amino acids that can be encoded by the nuclear genetic code of 
vertebrates? 

a) 128,000 
b) 32,000 
~ 6,400,000 
(Qj3, 200,000 
e) 320,000 
t) 160,000 

dD
( 

I 
.J 

7. Autocrine refers to 

a) a type ofbiosynthetic circuit associated with positive and negative feedback / 

b) a characteristic of peptide-type honnones 
c) a reaction that occurs in amphiphilic environrrients 

@ a type of signaling system that directly feeds back to the cell that produced it 
e) an internal amphiphilic signaling system among organelles 
t) a type of amplifier circuit that leads to,self catalyzation of the initial product 

8. In the earliest cells, it is thought that the following ions could passively cross the cell 
membrane without the help of protein channels or active transport: 

3
 



9. The proliferation of membranes in the simple cell was an important step of paracrine
 
and endocrine signaling because
 

..art provided a two-dimensional matrix for paraerlne reactions to occur 
it led to the formation of the cytoskeleton and a.dhesion to mine?! substrates 

c 't was a prerequisite to exocytosisj' 
. It allowed for an efficient form of reproductioi ~ 
.e'tit was a prereq~site for symbiotic ~vents to oC9Ur 
f) none of the above . [~] 

10, Ifwe cloned corticotropin-releasing factor (CRF) from a dinosaur, it could be
 
classified as
 

~ an orthologue of reptil~ CRF 
'b) an orthologue of bird urocortin 

71jfJya paralogue of teleost CRF 
L/ (fj a paralogue of human CRF 

e) a and b, only . f 
f) a, c, and d, only 

I 

Part II: Short Answer: (fotal18 Marks) 

11. What are the two basic functions ofcalcium? (2 marks) 
• ".' I~ • 

12. What was the impact of the evolution of segmentation on the development of the 
nervous and vascular systems? (3 Marks) 

-segft\t i\!tt\1Cf\ 1\\Jt,~ t\\i: d\\tQJ8\\ ~OJts [ff'~1(;\''\S ~. ~~ reS~GU-S SS~E 

-~\CDl\ dec.w~~~~ 
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13. List four elemental ions that are believed to have passively crossed the membrane in 
the earliest cells. (4 marks) 

cr 

14. What are the three basic regions of the chordate brain? (3 Marks) 
1'1\"\ t\.b, Q\.f\
 

iu~(0:\f\ tmJ1's ~Eq~ \Yl{\~ t\C\.l {\
 

15. List six types of hormone-secreting cells found in the vertebrate pars distalis (6 
Marks) ~/ 

~O\\L(kh~-=-~,,----

l\8,,\,t)\(C~~ <;, ..,.... 

( 
/ ~') r: I 

\ 

<­

Part III: Drawings (Total 12 Marks) 

16. Draw a generalized tripeptide (2 marks) 

5
 



17. Draw a generalized elasmobranch pituitary gland. Label the following structures: ~ 

"gistaIis;l'fln rLCt vusa, pars intefmedia, .ventrallooe, hypophy~ial pgrtal system; median 
emineItee." Show the general position of hypothalamiC-OOI:lf8seereteny cells and show the 
regions they send their axon tennina:ls to. (10 Marks) 

6
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Midtenn Examination n
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Student NumuJ:;1 
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The test is out of40 marks. Do not lise pencil. Tests written in pencil will NOT bf:
 

marked"
 

Part J Multiple ehoice Questions: Please circle tbe most correct answer. Only one ar swer is 
correct. Each question is worth 1 Mark. Total: 25 marks. 

L The majority ofvasopressin synthesized in the supraoptic nucleus is releast::d from lite 

a) S.0N
 
b) PVN/
 

f 
c) Nel}r<lfiypopbysis
 

Adena,hypophysis
 
e Median eminence
 
- AI,JJY1idala 

2. The regulation of calcium in higher teleosts involves: 

~ static equilibrium betw'een bones and body tissues; and a static equilibrium betwer' n the 
~mal environment and body tissues. 

b) an active equilibrium between bones and body tissues; and a static equilibrium be1l;l, een the 
external environment and body tissues 

c) an active equilibrium between bones and body tissues and an active equilibrium bel' Neen the 
external environment and body t.issues 

d) a static equilibrium between bones and body tissues and an active equilibrium betw, ~en the 
external environment and body tissues 

e) a biological equilibrium between bones and body tissues and a static equilibrium b[:~tween
 

the external environment and body tissues
 

1) a biological equilibrium between bones and body tissues and a biological equilibriul n
 
between the external environment and body tissues.
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3. Two orthologous genes are 

a) genes that have similar functions 
b) genes that have a similar structure / 

~~~s that arise directly from a gene or genome duplication 
~gelles that get copied as a function ofspeciation J\.
 
e) ~~les present in an ancestor of two species but are no longer preseot today
 
1) none of the above
 

4. Somatostatin and growth hormone releasing honnone release secretion rhythms are ::,n 
example of 

Q infradia.n rhythms 
\~ seasonal rhythms
 

c) ultradian rhythms
 
d) dailyrrlIythms
 
e) cir<;adian rhythms
 
1) moradian rhythms
 

5.	 Which of the following hormones is released by the juxtaglomerular cells? 

a) renin 
/}

b) angiotensin~I
 

c) angiotensin-H
 
d) angiotensinogen


AaU of the above
 
~~one of the above
 

6. One of the actions oforphinin is 

a)	 analgesia
 
thermogenesis
 

t"9 h.yp~ralgesia 
"'~ feedmg ~ 

e) osmoregulation
 
1) satiety in calcium appetite
 

7.	 What organ secretes ca.lcitonin in mammals? 

arathyrOid gland /
I
 

b hyroid gland ,I 
;'
 

c Harderian gland
 ~ 
Id) adrenal gland	 \ / /

e) interrenal gland
 
t) pituitary gland
 

/' 
/ 
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R. Why is it possible to predict the structure of GnRH in dinosaurs? 

a) d~aur GnRH was found from DNA in dinosaur fossils 
A dindsaurs had the same genes as us therefore have the same GnRH 
~\.the-structure ofGnRH paralogues and orthologues are known in closely rel:lted 

" living species 
d) ~vertebrates have the same structure ofGnRH l. 
e) a'.osaurs do not have gene Of peptide paralogues 
f) dmosaur genes are orthologous to shark genes 

9. Wllat are three sites ofleptin action in the brain? 

a) nucleus accumbens? paraventricular nucleus, and nucleus of solitat~y tract
 
nucleus aecumbeDs, lateral hypothalamus, and nucleus ofsolitary tract
 

c) lateral hypothalamus, paraventricular nucleus, and nucleus ofsolitary tract
 ~ _ nucleus accumhens, paraventricular nucleus, and dorsovagal complex 
e) nucleus aecumbens, dorsovagal complex, and nucleus of solit.ary t.ract 
f) nucleus accumbens, paraventricular nudeus, and lateral hypothalamus 

10. Actions of prolactin on birds include: 

a) increase in body mass and astrocyte proliferatin
 
b) growth of intestinal mucosa and decrease in gonadal mass
 

' increased gonadal mass and astrocyte proliferation
 
(1)- changes in feather growth and increa.se in gonadal mass
 
e decrease in body mass and decrease 10 gonadal mass
 ~ 
1) decrease in body mass and changes in feather growth 

11. The two main branches ofthe sympathetic nervous system are 

a) parasympathetic and interrenal branches
 
b) vagal and hypoglossal branches
 
c) adrenal medullary and adrenal cortical branches
 

f 
adrenal medullary and parasympathetic branches
 

'. sympathetic gangl~a and ~drenal medullary branches
 
. sympathetic ganglIa and mterrenal branches
 

12. The thyroid hormones 1'3 and 1'4 have been implicated with the following actions . 

a) sodium ion regulation
 
b) urotensin-Il release
 

decreased thermogenesis <'
 

d) f,'Towth honnone release ",P'"
 

e all of the above
 ~ 
1) none of the above 
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13. Ground squinels living in the boreal forest show a reduced stress response relative: to
 
populations in open alpine regions because
 

a) boreal forest squirrels have more predators because the predators can hide j:'om the 
squirrels 

b) boreal forest squirrels are natura)]y more stress resista.nt: 
c) open alpine squirrels are naturaUy more stress resistant 
' boreal forest squirrels have ACTH activated by vasopressin and not CRF
till boreal forest squirrels are more protected from predators 
. . open alpine squirrels have ACm released by both vasopressin and CRF ~ 

14. Two genes are said to be para{ogous when they 

.Ja) have similar functions
 
have a similar,..,..atrueture
 

~~ they aris~ectly from a gene or genome duplication
~ get copied a~.function of speciation ,,'i'
 
e) are present i'~p ancestor of two species but are no longer present today
 
f) are fbund in ~ the germ and somatic lines of cells
 

15. \Vhat is the predominant cation in blood plasma that is required for extracellular fl lid
 
balance?
 

a)K1
' 

cr 

c Na"~ci+ 
e)Mg2r


f)U I
 

16. What are two targets of calcium calmodulin (CaM)? 
7i}

~ •." /.1' 
", 

a) cAMP and cGMP 
b) phosphodiesterase (PDE) and MAP kinase (MAPK)
 
c) eRF and Urocortin
 
d) cAMP and PDE

A cGMP and MAPK
 
W cAMP and MAPK
 

/ 
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J7. In amphibians, alpha MSH release from the pars intennedia is stimulated hy 

a) NPYand dopamine
 
b) CRf' and dopamine
 
c) NPYand CRF
 
d) CRF and TRH
 

IC» NPYand GABA
 
'1) Dopamine and GABA
 

18. The paraventicular nucleus synthesizes which ofthe fonowing peptides? 
'~~ 

I';'	 a) va~ssin, NPY, galanin, somatostatin I J"". 
b) CRF, lWY, galanin, somatostatin fo'! I'¢.. 

vaSOgr~Sin, ACTI-l, CRF, TRII // 
d) CRI\ galanin, TR,H,' vas,opressin / 
e TS!;:.I0'asopressin, NPY> CRF l// ~ 
QJ;;SH, CRF, galanin, oxytocin /' 

19. In fish, urotensin-II has been linked with a number of functions including: 

a) aldosterone release and chloride ion regulation
 
h) cortisol release and angiotensin-II regulation
 
c) blood pressure changes and calcium ion regulation
 ..
d) aldosterone release and calcium ion regulation
 
~ blood pressure changes and angiotensin-II release
 
«!JI chloride ion regulation and blood pressure changes
 

20. Actions of atrial naturietic peptide (ANP) include: 

a) decrea....ed glomerular filtration rate and increased aldosterone secretion
 
b) stimulation of sodium resorption and decreased aldosterone secretion y
 

increased renin secretion and decreased aldosterone secretion)Z. / 

d increased gIomemlar filtration rate and inhibition of sodium resorp11:ion\, ... 
e increased thirst and decreased glomerular filtration ratC)<.~ 
f) increased thirst and stimulation of sodium resorption)\, 

" 
21. In mammals, actions of calcitonin include 

~ inhibition ofcalcium adsorption in hone and decrease ofcalcium absorptiml in 
: ,,' kidney ,, 
11) increased calcium appetite and increased ANP release from heart / 

c) inhibition ofcalcium adsorption in bone and increased calcium appetite 
d) decreased calcium appetite and stimulation of calcium adsorption in bone 
e) decreased ANP relea.se from heart and stimulation ofcalcium adsorption in 'lOne 
f) inhibition ofcalcium adsorption in bone and increase of calcium adlsorptioll in kidney 
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22. Wbat are three hypothalamic hormones that can stimulate the somatotrope:s to releilsc 

growth hoUTIone? 

a) dop~~e, epinephrine, P ACAP
 
b) som~tatin,PACAP, dopamine
 

HRH, galanin, dopamine
 
d) HRH, ghrelin, PACAP
 
e· PAYJ<P, galanin, acetylcholine
 ~ 
f) GHRII, ghrelin, dopamine 

23. Tfyon ate salty popcorn, which of the following honnones would you expf:ct to Im:Jiease 

firgt? ~
 
\WIJ ANP
 

h) Aldo~1:erone
 

c) Oxytocin. 
d) Angiotpt'Sin-H
 

e) R~'
 
f) cory%61
 

24. What are three peripheral hormones that act to provide satiety feedback during fee:d ng? 

. epinephrine, P ACAP and leptin
 
h leptin, GLP-l and insulin
 
c insulin, epinephrine and calcit.onin
 ~ 
d) GLP··l, CRF and calcit.onin
 
e) Neuropeptide Y, galanin and CRF
 
f) CRl', MSH and leptin
 

2). Ph()tic information from the retina is transmitted to the suprachiasmatic nucleus vi!'I, 

if' '" 
(/ 

;1), 

a) «;:RP And NPY 
~andNPY 

. c PACAP and GABA
 
. ) NPY ay.dglycine
 ~ 

e) VIP an,d-gfutamate
 
f) P ACAP and glutamate
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Part II. W.'ite in the correct answer: Please circle the most correct answer. Each qUI ;tioo is 
worth various marks. Total: 15 marks. 

26. Please write the correct enzyme associate with angiotensinogen processing, in the b:lX 

provided (2 Marks) 

1 2
 
angiotensinogen----.. Angiotel!~in-I -----4.~Angiotensin·11
~ 

./ 

r/, 
.,/ 

,.,/'

2. OJ"fl1 t'O '!Q.·Y\'~>C 'Y)~ ::. 

~ £la/v L'Y1J Q.fV\.7>..* 

/ 

( (Ac[,) 

27, Provide the region ofthe brain that has been implicated with the following types of ;lppetite 
stimulation (3 Marks), 

Associative stimulation ----.~ 

Gustatory stimufation 

Olfactory stimulation 

1. 04\\ 4 ---­
ff7T 

-~A:.t b-O iL\cg,Qa tDUZ On ~ 
U1 

2. t\u c..Qg..A~.Q~ ~~~,,;;\j. 

Sok,(~<'U< '6 Jbo<;L ~\1 c;) 

" \ 
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28, Lahel the components of the growth honnone neuroendocrine axis: (10 Marks) 

l> 2: hypothalamic regulatory hormones 
3: the hypothalamic nudeus where these hormones are found 
4: the pihlitary cell type where the pituitary hormone is released 
5: region ofthe pituitary where these cell types are located 
6: principal honnone released from the pituitary 
7-10: examples of fOUf target hf)Jm9R@S tbat the pituitary hormone has an action on 

~'[ 2P,. (,I. 11 <:l, 

Dotted line: inhibitory circuit; solid line: stimulatory circuit 

C:';-> l/'-./'() p. 7\Q.:-";Of.:> 1\ fl.A 

,,/"-J 

{/ 

,

] [5.,>~:5]f'~'~«' 
--

...
/

<~t,,(rai~~o~.\)~~ 

4
 

, /// 

--~---~---;I 

'Y tl.Je 

" 

, 
, 

, 
/ 

.---' 
, 

,,9. Y'fY0\b C,Q~ ,ir / ,!/ 

J ,/-----t==-. 

8. ~ I.... ~}V-- 10.- .... 
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CSB325 Endocrine Physiology 
November 12, 2007 

Midterm Examination II 
 

Answer Key: Correct answers are in bold. 
 
 
1. Glucocorticoid receptor upon ligand binding: 

a) activates phosphorylase 
b) activates POMC gene 
c) inhibits glycogen synthetase 
d) inhibits proinflamatory transcription factors 

 
2. Somatostatin inhibits: 

a) growth hormone 
b) ghrelin 
c) norepinephrine 
d) galanin 

 
3. If gustatory stimulation activates locus coeruleus: 

a) leptin is released 
b) somatostatin is released 
c) somatostatin is inhibited 
d) CRF is released 
e) Galanin is inhibited 

 
4. In birds, shortening daytime signals: 

a) increased HPA activity 
b) increased HPG activity 
c) increased melatonin output 
d) breeding 
e) high prolactin 

 
5. Lipolysis is increased by: 

a) NPY 
b) Galanin 
c) Somatostatin 
d) MCH 

 
 
 
 
6. Calcitonin is secreted in response to: 

a) high circulating calcium 
b) high calcium in bones 
c) calcium apetite 
d) vitamin D supplement 
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e) TSH 
 
7. Osteoblast precursors are stimulated by: 

a) estrogen 
b) calcitonin 
c) glucocorticoids 
d) PTH 
e) Vitamin A 

 
8. Gastrin does/is not 

a) released in response to nervus vagus stimulation 
b) released by G cells in the stomach 
c) stimulate acid secretion 
d) released in response to stomach acid 
e) binds to receptors in oxyntic cells 

 
9. Acid in the intestine stimulates 

a) secretin secretion from S cells in the intestine 
b) gastrin secretion 
c) bile secretion 
d) gastric inhibitory peptide secretion from stomach 
e) more acid secretion 

 
10. Insulin and glucagon are made by 

a) alpha and beta cells of the exocrine pancreas 
b) alpha and beta cells of the endocrine pancreas 
c) intestine 
d) stomach 
e) liver 

 
11. Lipogenesis is stimulated by 

a) catecholamines 
b) glucagons 
c) glucocorticoids 
d) insulin 
e) norepineprine 

 
 
 
 
 
12. Epinephrine stimulates 

a) lipolysis 
b) gluconeogenesis 
c) digestion 
d) glycolysis 
e) lipogenesis 
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13. Sitting and watching a TV show would not stimulate 
a) epinephrine mediated glycolysis 
b) epinephrine mediated glycogenolysis 
c) epinephrine mediated lipolysis 
d) stomach acid secretion 
e) gastrin secretion 

 
14. Stimulating taste buds with good food does not activate: 

a) parabrachial nucleus 
b) suprachiasmatic nucleus 
c) amygdala 
d) nucleus accumbens 
e) locus coeruleus 

 
15. Increased production of thyroid hormones would not result in: 

a) suppression of TRH 
b) thermogenesis 
c) metabolic rate increase 
d) inhibition of CRH 
e) catabolic rate increase 

 
16. Calcium is used: 

a) hormone 
b) secondary messenger 
c) binding factor 
d) pituitary releasing factor 
e) osmoregulatory factor 

 
17. In the cells, calcium is released from endoplasmic reticulum in response to 

a) protein kinase G activation 
b) glucocorticoid receptor 
c) phopholipase L activation 
d) phosphodiesterase 
e) cAMP 

 
 
 
 
 
 
 
18. From the parathyroid cells, PTH release is mediated by: 

a) Mg2+ mediated vesicle trafficking and low extracellular Ca2+ 
b) Ca2+ mediated vesicle trafficking and high extracellular Ca2+ 
c) high extracellular Mg2+ 
d) high extracellular Ca2+ 
e) none of the above 
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19. Increased physical activity stimulates: 
a) norepinephrine mediated glycolysis 
b) norepinephrine mediated lipolysis 
c) NPY 
d) Gastrin 
e) insulin 

 
20. Prometamorphosis is stimulated by: 

a) eating 
b) premetamorphosis 
c) hypothlamo pituitary adrenal and thyroid axis 
d) GH 
e) Thyroid hormone but not TSH 

 
21. Sheep breed according to 

a) circadian pattern 
b) ultradian pattern 
c) infradian pattern 
d) none of the above 
e) sheepdian pattern 

 
22. Decreased glycogenolysis is caused by 

a) glucocorticoids 
b) NPY 
c) MCH 
d) TSH 

 
23. A distinguishing feature of glucocorticoids and mineralocorticoids is: 
 a) Methyl group 
 b) Hydroxyl group at C11 
 c) aromatization of the A ring 
 d) aldehyde group at C18 
 
24. IGF2 does not cause: 

a) large offspring 
b) nitrogen retention 
c) cell proliferation 
d) GH release 

 
 
 
25. IGF2 is an imprinted gene because: 

a) one copy is mutated 
b) the copy from one parent is silenced 
c) expressed only in fetus 
d) maternal copy is methylated 
e) paternal copy is insulated 
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26. Metamorphosis in amphibians is inhibited by: 
a) CRF and TRH activation of thyrotropes 
b) Thyroid hormone regulation of lactotropes and somatotropes 
c) Prolactin 
d) glucocorticoids 
e) ACTH 

 
27. Somatostatin secretion from arcuate nucleus follows: 

a) circadian pattern 
b) ultradian pattern 
c) infradian pattern 
d) none of the above 
e) somatoradian pattern 

 
28. Arcuate nucleus does not secrete: 

a) NPY 
b) Somatostatin 
c) Growth hormone 
d) Ghrelin 

 
29. If parathyroid gland releases PTH: 

a) bones get stronger 
b) vitamin D acts as a secondary messenger 
c) 25 (OH) D-1-α- hydroxylase is activated in kidney 
d) osteocytes are activated 
e) 25 (OH) D-1-α- hydroxylase is activated in intestine 

 
30. Bone building process is inhibited by: 

a) glucocorticoids 
b) androgens 
c) growth hormone 
d) IGF2 
e) calcitonin 

 
31. Food in the stomach stimulates: 

a) gastrin release from G cells 
b) gastrin release from oxyntic cells 
c) glucagons 
d) gastrin-like peptide 
e) estrogen 

 
 
 
 
32. Secretin and cholecystokinin 

a) promote acid secretion 
b) promote pancreatic enzyme secretion 
c) are release in response to glucose 
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d) are released in response to acid 
e) promote gluconeogenesis 

 
33. If you consume a sugary lollipop 

a) protein synthesis is stimulated 
b) gluconeogenesis is stimulated 
c) glucagon is released 
d) somatostatin is released 
e) lipolysis stimulated 

 
34. Corticotropes do not have receptors for 

a) CRF 
b) TSH 
c) Vasopressin 
d) Oxytocin 
e) TRH 

 
35. CRF receptors that activate HPA are found in: 

a) paraventricular nucleus 
b) corticotropes 
c) adrenal cortex 
d) interrenal 
e) adrenal medulla 

 
36. Suprachiasmatic-paraventricular nuclei connection is important in biological clocks 
because:  

a) It regulates cyclic production of thyroid hormones 
b) PVN receives light input form retina 
c) The HPA axis activation is involved in arousal 
d) Melatonin is secreted into PVN 

(Either b or c were accepted) 
 
37. BMAL and CLOCK do not regulate transcription of: 

a) Cry and Per 
b) Rev-erb-alpha 
c) Vasopressin 
d) Somatostatin 

 
 
 
 
 
 
 
38. Periodic BMAL and CLOCK expression is found in: 

a) pineal gland 
b) eye 
c) suprachiasmatic nucleus 
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d) lateral hyphothalamus 
e) neurohypophysis 

 
39. Nitrogen retention is not promoted by: 

a) growth hormone 
b) insulin 
c) glucocorticoid 
d) testosterone 
e) corticosteroid 
 

 
40. The long term consequence of the liposuction may be: 

a) perpetual youth 
b) CRF activation 
c) Anorexia 
d) MSH activation 
e) weight gain 
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