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ABSTRACT

The control of food intake is a complex phenomenon caused by interactions between central and peripheral control mechanisms.
The hypothalamic and brain stem regions have been identified as centers for food intake and energy expenditure in animals and
humans. Of these, the ventromedial and lateral hypothalamic areas are involved in the control of food intake. Also, large amounts of
neurotransmitters known to be involved in feeding are present in the hippocampus. Particularly, tryptophan hydroxylase(TPH),
known as a factor in the control of food intake, is present in high levels in the paraventricular nucleus of the hypothalamus and the
hippocampus. In this study, TPH expression levels in the hypothalamic and hippocampal regions of fasting, anorexia mutant, and
control mice were compared using RT-PCR and immunohistochemical methods. Differences in body weight among the fasting,
anorexja mutant, and control groups were observed. No statistical significance was noted in the number of TPH-immunoactivity in
the hypothalamic nuclei, but relatively higher populations of such fibers were observed in the fasting group: the control group
yielded samples with an overall value of 170.3 + 3.5 in terms of immunoreactivity-induced optical density, whereas the fasting
group yielded a value of 168.3 + 2.6, and the anorexia mutant group 171.3 + 0.8(lower values represent higher immunoreactivity).
In fasting mice, stained neuronal bodies were observed in the CA3 and dentate gyrus regions of the hippocampus, which was
different from the hippocampal regions of the control and anorexia mutant mice. The RT-PCR procedures were performed using
whole brains, precluding any statistically noticeable findings in relation to specific regions, although the fasting and anorexia mutant
groups showed 123.3% and 102.9%, respectively, of the TPH mRNA level in the control. The overall results present evidences of
the role of TPH in the decrease in food intake during fasting caused by exogenic factors and in genetically acquired anorexia.

(Korean J Nutrition 33(1) : 5~12, 2000)
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dual centeroll 2|3+ o]91% zAspdo} et °H_—1
A F3d) sl FAE A2 w3 (ventrom-
edial nucleus)® $& 443k (lateral hypothalamus
area) 24, wjj=se] WL g4 FHoigFH et vutE
& fditin A Qo YSAAFSHEY HHE A4
o] it ALRANE dozivtn LA vk wEpA
WS dels TUFSIE 1, JEANIETdE AT
Z7} 28t Astn ko 53] AldEHE H9
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L27|1HE Aleld] dF FHU=R A% %%ze‘ol FHHA
ZA5H tx] TE AAZRE AAMEH} T2EE F

3 FRE Aol 44 335*"* A3} %Zﬂif}qﬂ ia=
ZFA o7 AL ol ARFHNGELZA ExolRlA
ARG ELTH "]73%115}01 % ] Qa1 olge] FF ¢
3] HAgso] 2AHE Ao2 dA Y. ojejdllx
SAAF 9} BAEE ¥ 9 ‘91 © 2 Grill#} Kaplan”o} 5}
237t (caudal brainstem) ¥-$917} F8.3 48 o

o]

191, Hoebel & 252130 #ads= Hdt(locus cer-
uleus), AF3 A (frontal cortex), 2'ﬂ]‘#(hippocs:zmpﬁs),
A2+ 4 (optic cortex) 181 241& B AAEH= A
##¥ HBE(amygdala). 972 (cerebral cortex) =
3 (nucleus accumbens), ZE 2L} A2 R0l gt
S 3 Besls 23 (substance nigra), WA (ca-
udal nucleus), ¥ZHputamen)52 #9171 £44H 3
=3 gy . olFME V97 #AHE AL
2 483 sul=s A2EW, CCK % vasoactive intest~
inal peptide(VIP)7} 5319 S244AE S7HA71 A

AAYEAS orexing] ARSI} 2T A7t A
2 22429 BEsle] s s ok 1113)

SAGHE JAEE HEH ARAY Fof shicl Al
ZEW(serotonin, 5HT) 2} AEL LEAFEAL try-
ptophan hydroxylase(TPH)oll <Jsir] 2d& o
B8 (raphe nucleus)olA $&sE= A2ED ABMH
= AARE et dint 2 i g Ao 7kA] dAo] Hol o
AAFaHEe] HAF9] g} wpuiE e Be AREY 5
A7} 7] Wil AL E AEREYA Y] F8% 2He 7
9jolx, A9 EnhF3gta 42 AP siuiS
AZE oJs) ZHo] = o] ¥9j9 MZEY F7h=
S F 9} Ao 24 Bojgrin it Frks S
7} 7)ol Qo] F23 A4S @AFeln, B F44FH 7

HAME 1 d&e Fdshs a#A lom ¥ ot
kgt NEEUA F8A7F X o] MREUC] TF-
A EAsta Yo

Z3A7A HZEYL 5 opu il EYERCE
BE] A ") Azdes EYERS TPHe oA 5
hydroxytryptophan(5-HTP) 2.2 7Fesi=n, 5-HTPe
aromatic acid decarboxylasedll ¢J8iA] ggtitslslo} &
Adoz AZEJS A4 o 20d AFEH AZELS
2 8.e Aujghe 7Hdo] AP S5 3 AN
Z7t8 AZEJL A4F 9 AAEEd SAA 9FE
otk S, AREW) szt AR HAY ot A
FAY £ APH o2 AZEY TEAE AFHE, A&
B ko] dojtia tYet.*? Bray$h York™el €
Fol] ojatd, wte AF 9} vl FFH o] FHFAZA 3
Aoz Boalgoy, F AFA BF SAMeH AL
o} Zradtqtix it EYERLE AAMIF &S a4
73, AApE, SARHREE ZaAF|e, 5-HTPE 44
ZF SANINEE AT SR AZEY AN
AL F

Ae.

whaj3h= 2729 p-chlorophenylalanine=
U 7 L
Z AaAole] R AEHAS AT
Azber Agoln, FE&0) 2 A7
= 271479439 ¢ 0.5~1.0%°1A4
oju}, HjHFH S P71 TS 48] B2
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1. MBEEE Y AN]YUY
218583 Eduo] YL Jackson Laboratory(USA)
ZRE 793 8 %9} heterozygous breeder(B6C3Fe-
a/a-anx A/+ a, anx/- )& WulAlA &A% homozygo-
us 2852 (anx/anx) AFAE o1&3190. S4E AHE



< 1272 A o2 wha) vio] wolEwA 57} 22~25
T7F FA = e 2N AS3lIeY, B3 AlgE 1
3] FEatATt 4857 Eddo] AFE 4 $RE 4
oFgk B8 Holx, A M) 2asie 24 1Y%
58 @A8A Aol At £48F 169 ARE AR
Z (tremor), A} (hyperactivity), ¥1@24 28 (un-
coordinated gait) 9] HIAAHI P&& FalsA YEt
WaA SAAFH7E AT A Fol 2 2k¢l wild ty-
pe¥t heterozygous type®l %t o]3}2 o] Ax &A%
199014 269 Alold] 7lobdelz} Hlo] ZA gL o3
SAEL 7IFLE &4 £ 379 olf7)0 e AAE A
FTe Ao, A857 Edo] AL 8uty, wild
types 24712 AAAZ] BFAT 8vHe], wild type 8uHEl S
AT oz sle] o]g 37 W vwAPd S st 28
TE A B9z 3syel ZHtol 4ulzjgt RNA &
2] o] ZHt 4rlel & AHEE o n, AlEe 23 A
o &4t

2. TNN2|

AYFEL etherZ A4} & F748 91 F4)
AL F3ted 0.05M 4t ¢4 4=(phosphate buff-
ered saline, PBS)E 183 Y3z, 0.1M Q4kd o=
o} (phosphate buffer)ol =< 4% paraformaldehyde €
H(PFA)S 4TolA 1087 #FAZHH, BFEEE 50
~60ml/min® & &4ty BFIAF HE HEs 4%
PFAC ©714 4Tl 12~16A13F A3 & 2489t}
I = 22)L 30% sucroseE N A 2~5U7F AAA|Z]
% Cryostate(American Optical) & ©}-&3l% 40pm F7)
o] ASFHAS AP, 2AE 23 a2FHE AN

shEe siub Rl 25 Adkel AL AldsT
3. BAZE o

Az A3} HL A Ef (free-floating) ¥ o] &3t
Aot 22 -dAH-L wA 2o 213k WA perox-
idaseE ¥]&/43}417]7] A8IA 0.05M PBSY)) 1%= 3|4
g sl (HO)eo 1587 w22 F 108 714
33] 0.05M PBSZ 3% ¥, mouse monoclonal TPH
antibody(Calbiochem, USA)E 0.05% bovine serum
albumin(BSA). 1.5% goat serum, 0.3% Triton X-100
o} FAgao] 1:40002F 3|A3le], 24A7HE<E AR
A wbg A 13) Ao A o) wkgo] T, 22 S
0.05M PBSZ 10#7F 334 AA3F & 23} g8 (Ve-
cta Laboratories, Inc., USA)¢| biotinylated anti-mou-

WS RS EE 3300 5~12, 2000/7
se 1gGE 1: 20082 3Aate 1AIZHESE A20A wke-
AlZich, 23} gA) §ln} wkg- 3o 0.05M PBSE 1087+
38 AJHg & avidine-biotin-peroxidase complex(Ve-
ctastain-Elite ABC kit, Vector Laboratories, Inc.,
USA)AA A1 B9t Ao WA ZYh SRz =
3.3'-diaminobenzidine tetrahydrochloride(DAB)< 0.
05M Tris ¢80 0.02% 2 dt92H, 0.003%2 H,0.
2 A7relsivh wAnke-S g0l 487 SaAIZ o,
ghgo] B & 22& 0.05M PBSE 1087+ 3H% A ¥
sttt WAo] Bk 2322 gelatin—coated slided] &
A 2AZF B ALolA [AZAZ F ethanold FEE
70%, 80%, 90%, 95%. 100% = ¥371H EFA17)1,
xylene 2.2 FH 3N A polymount® £¢stt.

4. RRHE X FYEYH(Image analysis)

TPHS} HeNgd NZATY} F95L w44 DAB
o ls) 2o ehton ol whg-g Ve AL
v AZA s 249 7 Reje) JagES Fekan)

J ]

¢

83L& Franklin® Paxinos®¢ ¥ 58 #3112 34

9} AldslEe} sivlel TPHY Huh2w= JAFEALY)
(IBAS, Kontron)& ©]&3td 5 oA dA3
o] TPHel ¢J3f wkg-xo] vehd G849 g
& gray scalegt2 2 2733tk WA 7)F0] 5 z
= Z9tol| WE gray scaledtS ZA3ste} 8|9 WslE 3
e 2AE = UE Ao = SvoltE sl o)F =

£ 289 F4suAsts 29 GYEAe dnge 3

ay scalegt 71 o5& & 002, 7% 977} whe
@2 2552 ZAsto] wvle] Wstel et Y43 e v
ER = optical density(OD) £ 3hiu}.

5. RNA 23| H AFA FRYE S (reverse transcrip-
tion-polymerase chain reaction: RT-PCR)

2t At 5 & 2 &3t F37)(homogenizer) & ©]
83t 22 50mgell 1ml9] RNAzol B(TEL-TEST, Inc..
USA)E #H7lete gAsglsignt. 222258 F2 Ao
1710974} 7}8fa, 1527 2 £33 O dgo) 587 4
23kt 12,000 x goll A 1587 QAEe)stn H2dg
Fsto] %9 o] =2 3l=(isopropanol)-& 713 & 4T
oA 1587wk et} 158 Fo thA] 12,000 X goll A
1587 AR2g &, & RNAZ F&319t. RNAY &
EE BS3EAR 260/280nmolA A5t DNAS
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fr Ao
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AAs 7] st Qg - DNase-1S A5t
2% & RNAY dAHAlEAE Yo cDNAE WE
TPH %A} cDNAY d2ES FE317] 93l primers
o] &3] PCR-& Al33te cDNAS UH-E tiFoz &
slt}. Total RNA 1pgoll oligo AT primer =+ ran-
Ho], 65TolA 1087t vHeAIZ &
14, RNasin 1lul, 10mM dNTP 5
M, 10 X buffer 5ul, 50mM MgCl, 2 gol24& 738t
o] F 438 50U 3t 42THA A7 ¥HAIA cDNA
£ AUt RT-PCRE A%37] Astd ZF cycle H2 F
Z3519 (21, 24, 27, 30. 33, 36, 39, 42) Fr& & JAld
#HZshe cycleS #aste] AAE ).

PCRZ PCR #F53}714(Perkin Elmer 9600, USA)
oA template® c¢cDNA 51, Tag polymerase 2unit, 2.
5mM dNTP 1pl, sense primer 10pmole 1H, antisen-
se primer 10pmole 14, 10 x buffer 3yl ¥ 2o|2FE
A71sle F 30uZ slgon, 94 ColA 587 13], 94
"1 30z, 58TColA 30x%, 72°C°ﬂ*1 3024 303 wHE-Al7)

i, 72T 587 13] AgE §F 1.2% Wele] 33 Ao
A A719%5 39tk WA ¥FE 2 (internal standard)
2+ glycelaldehyde 3-phosphate dehydrogenase(GA-
PDH) ##4 cDNAS 9% g2 oz ZEsio
TPH #3444 2dAEE 28190 =3 a3 3¢
RNARF 8k8-3l= 291 85ToA ¥l e olf
3l mRNA Selective PCR kit(TaKaRa, Japan)< AH&
sttt Z+zte] primers Genbankel &9 G7)14gS
Fale] Azslgden TPH +32ke] 271 390bpl g
3191, sense primers 5-CACGGAAGAAGAGATT-
AAGACCT-3'(23mer)9} antisense primer= 5-GC-
CAGGCCAATTTCTTGGGAGAA-3'(23mer) 2 3§45}
At House keeping +3A1I GAPDH 3= 189
bpZ 392™, sense primers 5-GTCATCATCTCC-
GCCCCTTC-3'(20mer)$} antisense primer 5-GAT-
GGCATGGACTGTGGTCA-3' (20mer) & 319t Geno-
mic DNAY t}HZ spliced mRNA7F 2Z 5 dAMS b
23}7] Y3te] A% 1789 introno] E¥3}HA AT

6. HANY

A3 Azte] EA2 = SPSS Window program$ ©]
gt oy, RE S48 Jog £ ¥F22Hmean +
standard error)2 WERY L, Fol492 p <0.062 3}
Aok Zt ALY AT ¥4 ANOVASH Stud-
ent’s t-test @ Mann-Whitney A4-& 21851}

dom hexamerE& 2p
o, AMV SHAIE A

it 9 0x

AsE5A A7, A3l AlFol 8.96 + 0.18geIx, &
2271 BFATL 6.86 + 0.15g0lNeH, L2z £
o] ¥FHTL 3.88 £ 0.25g0IUtt. 4873 EARo] A
T 2 AN AR TS ] AFT vaste zhzt
oF 43.30% % 76.56% A== JEldt A4 A9 A
‘T vt A7 AF T AR Bl A
Fare] AFo| FelH o g v Uehon, 4822 E4
Ho| AFto] AAAZ AFFRT A Fo| T3] ¥tk
(Fig. 1).

e ds gubd o CAl, CA2, CA3(CA3% CA4)
2 et CAL# CA3E sfivte} tif-E& ApR|sta 9la,
CA2%9 9L 3dule] H2RES 22| g}l £33 dentate
gyrus®t CA3% Y Ale) hilusehz B33} Dentate gy-
rustT polymorphic layer, granular layer, molecular
layer®] 37} 2A%02 U F 1. 0|99 Fvixde
polymorphic layer(stratum oriens), pyramidal layer,
molecular layer7} EA%cHFig. 2).%

2 A4ZAs oo TPHY A Es At
Al CAl, CA2, CA3 2 dentate gyrus 999 granular
layerdl Al A9 LHEHX] g9kout oriens layer, mo-
lecular layer ¥ hilus 4¥olM e 5= 2d 4
BT 2447 A A7 AF Tl A& FAdata v msto,
molecular layer$} hilus g %olA o] TPHE -3t
T AZHNEE B2E 7 UNeH, 53] CA3 993 de-

101

9}

8-

Body Weigt(g)
v
T
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0 1

Control Fasting Anorexia

Fig. 1. Comparison of body weight between control, fasting, and
anorexia mutant mice. Values are mean + standard error(bars) for
eight mice. Data were analysed by a Student's t-test. *p < 0.01
campared with control, ® p < 0.01 compared with fasting.
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Fig. 2. The position of the hippocampal formation in
the mouse brain. Panel A shows the position of the

. hippocampus. Panel B shows the hippocampus and
hypothalamus(PVN) in mid-forebrain. CA = cormn am-
mon, DG = dentate gyrus, H = hilus, Or = oriens la-
yer, Py = pyramidal layer, Mol = molecular layer de-
ntate gyrus, Rad = stratum radiatum(molecular layer),
GrDG = granular dentate gyrus, PoDG = polymorph-
ic layer dentate gyrus.

ntate gyrus Gl E ol2ld TPH A4 A 27} Z71s)
Aok 2Ev F13 AL58A BFoME slivte 4297t
gl vl o7 F7ketdtH(Fig. 3). ol 7129l Son
520 ALRZ Edo] AAE o] 43 AP HZE

27457} #lvl, 9| olfactory bulb, cerebellumol
FEHE YT AT zFolHe] At o] g z}o)
= AR HE Ao} M2 2 ) AR 93 R
2 AztE w9 44 F sivbd o) TPH 2@ Ts-
ujii 5] AAAZEIYEE ZAEEL Ao Al
TAA S7HIATHL RastHeh, & AgeM s Hgz3
B S o83l i} 2} K-9le 9] TPHe] 2&L |
2atgow, FANZ AF AN 53] CA3 497 den-
tate gyrus §HolA TPHE dshs vhere] A3 AE7}
LALALH ol g AL ol 7R HuH R e A
2, SA4F slo] "4 A os Yehte ez
Az, A 24 71dd B¥o] 9L Aow 22
o A 853 Fddo] A9 snloMe] TPH 2@
ol mls] o7t Skt o, AAA 7 AR @ %
g ZtolE YEMREE e faEQ) JR ke Q1% §
ool A2} TPH Wl 4857 #4A)e) ¥ F st A
o= Aztdd,

AVdeHol A AZEUY F8 28599l paraventri-
cular hypothalamus nucleus(PVN)2 TPH Hyr3-

£ BEn|Zog #Fs) B dn ATy v|awshe,
AN BHAT E S0 BH A tpazre] L@ gA
o] ztol7t e Aoz BAH(Fig. 3). 12t AR A Ee]
SHE FotR7] olgigon, BAH2 gug dolruz}
X

©
d AAA
A Ty
o]
j»]
o

= o

ol

d&
FENE Al=sAT

PVNelA el AREWY] Tk SA4HE dAY D
deiz lom, H2EYo] 2H8ahs A B9 tha)
o o7 dFAQ AFEC] itk PVNe| AZEd &
Al SAAFHE F7ZIO D A oS =) o5
gato] ZAEJE Bl Qo © o2 gk A9 A}
AR OE HAlgo] dgdog Z4Ets Hak 9l
T, g PYNe] 555 490 AZEoE ek of
719 A8-270] eh3tE iy gl PUNA S485E
77k 422 neuropeptide Y(NPY)$} Z3lzte
< 3t SAAHAE A 988 Fdrus 37 Ni-
shimura 52 48A17F A2AZ1 3 A 9] v S A A A
Fo| AzEJ tigt Aridelshyel e s} Walgitt
I Bt

Sk

£ 2A%o) PYNoIAS) AZEd wd Wk 24417
AAT L 4877 SD0] 4T RFOA S¥ W)

7b 9t ol21@ A¥ A= PUNolAME HaA 9 g
2 Zhgot A 8R2Fe) HldM, AZE 9§ BE
AgEnE U AZdEEdAe] 4agoly, A7
2349 871 59 thE 7)ol Agstele) 390
AU E7F 2445 OD @2 ¥A vehiz, waut
=7 ¢+ E OD g =4 vehiA 9. Fig. 4
AldstolMe] TPHY A EE JAEA7|2 By
Aoz 4T OD #2 170.3 = 3.5, AAAIZ A4
2 168.3 £ 2.6, A&57 S| AFHATS 171.3+0.8
ojATh Adw} vlamwate] A7 AH TN HRHS
E7F ozt Frlele AEE Ao BAAU faue
Atk AEE o] AT E AT vlasted 5

Ml zfol o] gisiet.

e

M4

5o
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Hypothalamus

Hippocampus

Fig. 3. TPH-like immunoreactivity in the hypothalamus and hippocampus. C: control mice, F: fasting mice, A: anorexia mutant mice, DG:
dentate gyrus, PVN: paraventricular nucleus, Scale bars: Hypothalamus(80gm), Hippocampus(200pm). CA = corn ammon, DG = dentate
gyrus, H = hilus, Or = oriens layer, Rad = stratum radiatum(molecular layer), GrDG = granular dentate gyrus.

A BE-L laser densitometryS} Gelscan softwa-
re program(Pharmacia, USA)& ©]&3ld &3l
o, GAPDH #&0) tig Ao |2 & it A= (100
%)} vlwatd A2AAZ AFFAME 123.3%22 F7t
3 A Boy BAA 8L flon, A8y
Eddo] AATANME 102.9%2 GA FAad €2
Ztol7} A thH(Fig. 5). 13 A= A4 A9 2873
Edo] AF AA) o9 TPH mRNAS] ®isl7} A

=& AAEL Qlth
A M E AZEUe] AFo AAleEel i3]
9l Ui A7 Eo] Bol o]FRX1 glon, 4
E & $43l= fenfluramineo] IHZE FEEH 4]
& ZaAIRITHEE Ba¥7t Qla, 245 dAoA A7
Edirte} Zeort Stk A7 glon, vinkFo] Qe
‘% FAE o] NZEDA 7)%0] ZaEo] A F,
ghstEo] T} H37E dojdtls BuEo] gl
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165
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160
Control Fasting Anorexia

Gray Scale(OD)

Fig. 4. TPH-like immunoreactivity in the paraventricular nucleus of
the hypothalamus. Data are represented as mean % standard error
{bars). Data were analysed by a Mann-Whitney test.

Fig. 5. TPH mRNA level in the whole brain. Expression of TPH
mRNA in the whole brain was analyzed by RT-PCR. Expression lev-
els of GAPDH mRNA were used as an endogenous standard for
quantitation. TPH: tryptophan hydroxylase, GAPDH: glycelaldehy-
de 3-phosphate dehydrogenase, C: control mice, F: fasting mice,
A anorexia mutant mice.
AZEUA FE9 fluoxetined 3%, +£59 A
MR AEF GFEANA AFHA7 B2
HRFRA A2 o] §H 1 1o, 53] $-2F50] FuE ¥
gxtel A Fr&stA & AT g

B AR A 720l R leptinolghs E&o] 44 #
g AzAgH AFzdd Aol T3 A2 7%50] Aot
I HHAEA o9 BHE B A7E°] IYHx et
RBHAE o8& AFolMe A gAzRT o} X9 ar-
cuate nuclei, ventromedial dorsomedial hypothala-
mus nucleidlA = 83l ZoZ HuHy 9o ¥ A}
B WHOR ¥ ATME AR} 23990 leptin
F8A7H wASE®

S4A9 BuE tYsln 2R A2 J)9 447
oo Wele FHah) Falits 7)Ee) QA e A2l
¥ 2w ohjet, A2 SHMAS Bl Jnkn Lo
A3 & agouti-related protein, mahogany protein,
neurotensin, B-endorphin, leptin receptor(Ob-R), am-
ylin, adrenomedullin, oxytocin, anorecin, adenylate-
cyclase activating polypeptide, interleukin 1-pB. gr-

MBS EEeE 331):5~12, 2000/11
owth-hormone-releasing factor, melanin-concentrat-
ing hormones, orexin A%} B, cocaine and ampheta-
mine regulated transcript(CART) Bl &3 Hd&d+
o] o 4e B dydnte Ak et o]} Zo] 44
521 Eddo] AF Y SAMFH -l BAdl= FF
A7 Aol EAShE AZAT R weE B

b 3

Aol e TSR HET A0S A

ptophan hydroxylase(TPH)2] ¥& & d9x 2 slehia}
FHEAY, RT-PCRE o] &8t #asiitt. A4z
==

1) djulellAe] TPHE A/dw= vlwstas o, 93
o2 AN AFTF2 CA39 dentate gyrus B ollA
o] AAAEY ARG 2 485N Edo)
AATE w3 Aozt QIdet. oleidt A= 9%
AA A dfulo A Yeh e AEld @do R TPHE) o)
S35 2-el BRHNE A o2 F2H) X3 A8y
7 Ed8ie] AF 9] 3vtolA TPH Wghs 4854 214
o ¥l F 3 o g A

AE ™,
A

2) AgelelA ) TPH Reluhe £ A2} vl 2l
AeH oz AN AP 4887 Sduo)
Aol T 22l BASH 2 fol @ Aol7h YT,

3) ¥ A9 TPH mRNAE 4317} 1% RT-PCR 2
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