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Immunity Screening System and Its
Application on the Study of Chinese

Traditional Herbs
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National Taiwan University

ABSTRACT

The purpose of this project is to establish a screening system for Traditional
Chinese medicinal herbs (TCMHs), which may exert regulatory effects on immune
and inflammatory responses. Therefore, the effects of TCMHs on transient
transfection were compared with those on BALB/c primary cells. The scheme for
the screening system is to construct plasmids containing reporter gene luciferase
with promoter sequence either of Nuclear Factor-kx B (NF-kB) or interferon-y
(IFN-y). These reporter plasmids were transiently transfected into RAW 264.7 cell
or EL-4 T cell to test for luciferase activity. TCMHs were also added to
lipopolysaccharide / interferon-y (LPS/IFN-y)-activated peritoneal macrophages
and Concanavalin A (Con A)-activated spleen cells. The methanol extracts of these
TCMHs were further fractionated with hexane and ethyl acetate (EtOAc). The
results showed that EtOAc fraction of Taxilli ramulus significantly decreased
NF-kB and IFN-y luciferase activities and spleen cell IFN-y secretion (P< 0.05), it
also significantly decreased PGE, secretion of transiently transfected RAW 264.7,
which was consistent to its effects on primary peritoneal macrophages. Angelicae
sinensis radix significantly decreased NF-kB luciferase activity and PGE, secretion
from transiently transfected RAW 264.7 (P< 0.05), which was consistent to that
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from peritoneal macrophages. Thus, the consistent results in transient transfection
system and primary cells showed by Taxilli ramulus and Angelicae sinensis radix,
suggests there TCMHs may be a potential anti-inflammatory effects that worthy of
further study. On the other hand Lipopolysaccharide (LPS) has been known to
induce endotoxin shock. The high mortality from sepsis is in part mediated by
bacterial endotoxin which stimulates macrophages to secrete large amount of
inflammatory cytokines such as tumor necrosis factor (TNF-a), interleukin-6 (IL-6),
interleukin-12 (IL-12) and nitric oxide (NO). Preliminary data showed that serum
levels of TNF-a readily increase and peak at 2 h after the intraperitoneal (i.p.)
administration of 15 mg/kg LPS in BALB/cJ mice. Additionally the negative
correlation between serum levels of TNF-a and survival span in LPS-challenged
mice was observed. The effect of traditional Chinese medicinal herbs (TCMHs),
Taxilli ramulus and Angelicae sinensis (a popular Chinese herb, also known as
Dang Quai), on septic shock in vivo will be explored.

Keywords: transfection, RAW264.7 macrophage cell line, EL-4 cell line, IFN-y,
NF-kB, BALB/cJ mice, peritoneal macrophages, spleen cells, LPS,
septic shock

54



k-

PEEEER F2600 524

\

o
-qu\,

ﬂﬁﬁggﬁéiiﬁkﬁ FRA A FH S ORE FIR
v *TIERE S ,r}%ﬁﬁfamﬁ%’ﬁ* IR I SN N G TP \Lﬁ:x:éﬁ » Tl
A4 TEaRp ik, & '—%5 sa R L ERA T ALY
%ﬁg“ sz N2 "k’r/rlﬁﬁjm el M Ao v P2 g B BB B o
rJ TeFAY R i B ES L Ta % el %, hEM
SR W%%%‘?ﬁﬂ— B Ls L (F-1985) p o » 3F 5 %
ﬁ S TH AR S | IFE A SRR e blAe G
¥ RAM & Lz YA %”?{f?' (Nutraceutical) B ATAS L 2 8 AT &
{5‘5‘@_*’” HAMEEF £2 83205508 bl4eismd g~
HE¥ 2% 7 3 fRBTYL }aiftJ A EAi o X FIREG B R
PAR SO EYEFoRE A E A mE g par 7 HALAE
A MR AR U E%miﬁﬁﬁ%#ﬁ°ﬁ¢i@* Wy 4l 2
o ?ﬁ_f_ﬁ_# bl4e¥ 48 7= (Echinacea) z L7 %8 1 L& & 3t F 4
g R i?ﬁfﬁ}g%ﬁﬂgio’ém e LA “f.,,f;» ARE & ohp I
R AT XTIMPN LB AABEH LT PALEAE TR L
A FBETH X EFIOF IR ELLAM TR 28T AR
§°i&ﬁ3ﬁfWA$mhﬁ i FlA B g R eA £ 2T 7
‘FE—°E43‘ ey diehd FEE S BT E R RFDSRE DY S
zﬂiﬁ%mémﬁﬁaf WAt FEF LG R P
Refka o WY FRL Y T RES N P ERT F
g FELA I RNDEZ ¥ FX R L HER Nz 2> 0z
pﬁﬂé'—wﬁpi ERAP "TFTYEFHATIARINE 0 P FEHAL
ﬁﬁ%mﬁﬁﬁﬁmﬁﬁﬂfgﬁwﬁ%méﬂﬁKQ%%J@iﬁﬁ
T LT ELFORTAER S ? X EGRID S LA R
"ﬂK%“?alﬁ?g'#%%ﬂ‘vaﬁo

-»«

|

s NBER ARG N E 4L T FC AEAAE R AR
AFEN L2 IR ARAR F IS F LAY F AT
;oo e RRInl A AR T wm”¢¢%#’%?§%&&%%§ﬁ
ZHEFHREHRLFLIHAD S LB L H T SRE Fa iR
7*iﬁ#‘#mﬁﬁt«f€-i']€‘?’sﬂ}ﬂ,mﬁﬁ_ﬁ“i‘s\.z_%jw T4 B FLI 0 A
BB E R 5P KRR T RS SRHL S R FY X ER
E']W‘%ﬂig??‘ S FTEARL o Flpb o JI A FI R E AT Ted vk
o2 EE 5T 3ff AT B ek n { £ 8 E_Ar ﬁ%%ﬁ’%—%ﬁni AR

55



PEEEER F2600 524

ﬁ,gaiﬁmggﬁ%gmpiié,ﬁﬂiﬁm@ﬂﬁié%
BRDIMFEPGE - b FERF > B ALEH x#ﬁﬁg“i%
GEAEYE R P AP iré%'rﬁgmz%s—i\ 4 ’ié;f:rr]—r 22V
o+ R W AFAITL & ﬁ”/’v\'*ffﬁﬁl-’ﬁ‘-&j\ WY F"#FE’
TR P B dro iR ﬂ#/r“’ COX-2 &t INOSm/rH'f‘?/‘%‘F‘%’
HINE e )ﬁiff}%fﬁ_ AP B 1+ > ¢ v vascular endothelial growth factor
(VEGF) family # 2. VEGF-C mRNA transcription ¢ 4% PGE, /& i » @ i&
{7 lymphangiogenesis (Tammela, 2005) c @ 3 W & & € & (4 E villm?s ~ v‘%j
Plrmir i Lt o f s EF U F A g2 hnfer L privr o 4
$pes g RAE UF -0 A FWE AT G A4 Fd kR
FlE R o 2 PG T;%r'ﬁ}*i’rbi)%l’fﬁ%%d Bk Beni®r o F X
ﬂﬁ%%ﬂﬁmﬁﬁm%’g4¢% GRS TR A e 4 e
# - ~d Fagdelere gog 0 i ¥ A interleukin 4 IL-13 ~ IL-6 ~ IL-8 -
TNF-o ~ IFN-y ~ IL-2 ~ IL-4 ~ IL-5 ~ IL-10 ~ IL-13 % » # ¢ [L-1B ~ IL-6 ~
TNF-a 5 B Limejpd > 2EBF L B HFER L4 > T2 film
R E M FHEN AR R A CFEF LR R 2 F
WFE R AR ?Fﬁ ( Gins, 2002; Hanada and Yoshimura, 2002 )° = ~ %
F RAEF1E% $# F (Reactive Oxygen Species, ROS) 4 NO ~ O, ~ &
OONO ~ H,0, & o = ~ B F A 4 > ¢ $En ) FiE L FlF 2
cyclooxygenase fr lipooxygenase  #7=4 w % & (arachidonic acid) *f
42 R F e =% ( leukotrienes, LTA, ~ LTC, ) ~ # 7| ’ﬂj{%
(prostaglandins, PGE,) % x 124 & 2 (thromboxan, TXA,) » i&® 3 &
AR AR 3 B 4o NO ch2 & € 4esp /& 1L e E vifim e & 5 IL-1B0i 4 5
IL-1 ¥ TNF-of] g B8 IL-6 e4 0 0 @ 3% % PGE, (2 & o % i5it 4
FRRPAR VERELAF o LR L 5 Ra o %E“*f
Frap gl ~E A FELRFLIFVLALI TG AT
o 4 544 BT oFIMAFLEI LR AP F]F [ A=EE 34, IQLLJ"JJ.W»??RF
{@?ﬁ’ﬁ P RAREL KRN R A L4y B g UF
Mehx Rfpd it S8 - BARREH LG IR AL B (Wallace
2002; Calixto et al, 2003 and 2004 ) o = F]p > 7 & kfug L e d
P prildcE AR > & i{%ﬁ“ﬂ PR N M r e SN l@«'lhf\-&"i'b‘_-‘ﬁff}%mi
A o

F_

TEE - AR AT ERIY AL EERE D WA
iaﬁ—i:}ﬁzeﬂ}av’%aﬂyu FRzZ P T E Ay [k 2 )% 4 e
73 2 (transfection) » 4 %] |2 i &R Ty-1 thimbe #rE IFN-yst Ty-2

56



PEEEER F2600 524

eim % g d IL-4 & 3x-kB-tk fx#s 3+ i 447 3 3L 7] luciferase 17 5 &P 2
e Pk blde RAW 264.7 F ot e 1‘%\ “EL4 T = shims th » 12 it
RFEFE2Z 1L Ga P EE? P8 LEP R ELEF B2
By onufpEz - By EIARp ¢ T ERTLE éﬁﬁm:}:tﬁ:rl e iy =
AR R AR TR R 2 e PR A T A R A X b
A g - R o F b Sl A Rmre B v e R BRITA P
LR %—é’ P Rmtr AR R B EATR M Flt AR R - TR
ERELGE 2 A fEY X E (£45 BtOAc B2 & %4 ~d L ¥~ %
o7 440 E 2 Hexane f 2 & # 2 ‘i’%~¥£é’?)’ 7
- A N RN EE NN AT Y EH LR e
LR RS e S 8 AN VI I %%@#ﬂi’é%ﬁéﬁ%i
YR E R ARBIEZ FF RS R MBI REY T EAS LR

R
=g
4
3
5
an
=
H
m

57



PEEEER F2600 524

1 95%e iR (EHFE o~ Eit 1) -5 A X S0CHEZE 3 ]
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%,wMEwmmoawﬁ@&@’u¢w$@’ﬁummméﬁﬁ
fed P> T 7§ EtOAc & fr H,O B - #-ig= B 5 5P SR RIE
I+ 17 Hexane & ~ EtOAc & ~H,O % 2% 5 B~4 » Hexane & ~ EtOAc
& 11.99.8 % EtOH (Merck)® ;% {6 » -20C %3 & * ; @ HO K 32 5
g Uz A I okwiais o £ 2 02um filter iE g 0 -20°C %5 #
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RS L SR T FIFIR L
(942 BtOAc 2% F2 ~d A ¥~ FH - F & -FER LW
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’E%@Iﬁrﬁlzjﬁﬁ’: % T 8~ 12 = F‘g’:@f”?%?

~mR R A LB EE

(=) TCM™ ( serum replacement 50 x concentrate, CELOX, Cat.
No.1002)

1y

I

(= ) HyQ® RPMI-1640 medium ( Hyclone®, Cat. No. SH30255.01 )

(=) Antibiotic-Antimycotic ( PenicillinG sodium-Streptomycin sulfate-
Amphotericin B = & - =2 %, GIBCO™, Invitrogen, Cat. No.
15240-062 )

(z ) TCM-RPMI-1640 medium : ** RPMI-1640 medium *# 4c » 10ml
TCM %2 25ml = & - =2 % o

(7 ) HBSS buffer : # HBSS ( ATLANTA, Cat. #R32201) # %% > 1L
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() Interferon-Gamma ( IFN-y, Prod. Num. 13275, Sigma®)
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(+) 75%:EpH
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B R8s > £ 2 5ml ﬁ‘l’p}fﬁ%-’?ﬁ’g}”_ﬁmﬁe:}dv o BB 3 =i BriE K
10ml 2z ‘%2 f& 5% 12 1500 rpm &< 10 4 48 > 2 HBSS buffer &% ‘w
#z 5 12 1ml TCM-RPMI-1640 medium & ;%% > ;3 » 96 well plate
(Nunc™) ¢ > 2 £ %z 2 B % 2 x 10° cells/200ul/well » *+ 5% CO, >
3VICEEHE 3 | PFare ¥ e ERARZ: AMEFZBiLw
¢ > B 96 well plate 7 T PR 2 SR E i e o A R R R 2

PR EEPRREFIERE | )F A URF P BB SS
LPS/IFN-y (10ug/ml + 50 units/ml) &2 & % sd2 fm¥e > 32 % 48 /] {8 &
B3 %% 0 -70°C % 0 1238 NO ~ PGE, ~ IL-6 ~ TNF-0.% 5 £ &
15 0 fmre B2 MTT & 7 ke 03 035 F PR o

BALB/cJ ¥ & 4~ X 5% im*2 (spleen cells) 233 %

9 8 ~ 12 i+ 2 BALB/cJ M B 2 "% B 01 B 3t ¢ 4p a
TCM-RPMI-1640 medium 2. 3cm petri dish (FALCON®) P » 12 & f
B R SRR KO 3 018 0 @ 9 10ml 2 dnve B R
BE S ARG 0 e R I 1S00mpm A 1048 0 Bl i
EdEdp4cim > 4 » 1ml RBC ACK lys1s buffer ¥ & 2~ 48 > 1 o xn
ki3 f% » Wid 4 » HBSS buffer ® fe2 » £ 12 1500rpm &t 7 A 45 »
2 HBSS buffer i % ‘m Pz > gt H ,%F B 3=x ’-F‘- 2 1ml TCM-RPMI-1640
medium & /5 fm?e > ;3 » 48 well plate (Nunc™) # > A w2 R B &
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1 MTT & (7 m P8 575 X Pl o
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MEFRRERDGF B H - wER R OF & LS AR
F R0 FFEBIF B - 1990 # & Masferrer ¥ § F %54 ] &
Bvia st LPS » I H i E v ch COX /B 1 € BE F H 4 » £ 5
IVRER e ,";;\;T Ffi% & +» dexamethasone (DEX) - B ¥ & ¥ 3] 2
COX /#E M o @ 2000 # Meisner & * = 3 ;}ﬁ R S REWAR S o= 2” 23k 1
it &| pyrroline-dithiocarbamate (PDTC) # 3 »x¥r+#] J774A.1 cell ~
female NMRI mice peritoneal macrophage §= 4 #f > 5 » % LPS ™
IL-6 z2_ & 2 & » e ¥ TNF-02_ & 2 & B ’ﬁ AFE e B )a Frd s gk ;
¥ ¢k > #43 female NMRI mice 3¢ 2L 7E %273 &4 (i.p. )PDTC 30 & 4fs o
£ %4 LPS/is4#7i¢ = 2 endotoxin shock’ & 3 BgFut £ 4 & 2 3
&4 (48% compared to control 20% ) 2 fF* o ¥ 7§ By dgd 0 &
AP i FoE TS EGCG # ' i TNF-aA 4 & 4 & foa g2 0] &
4 &# (Yang, 1998) o Flpt > A=t F S orériE B g Ly
2. EtOAc k& F 2 ey F 524 > {?a#BPﬁnz-‘% P40 B
~ o gE o

AP Sk AU SRR A R e 2 Y K E S
F4 gfﬁ% v 20 LPS R RAEMEF Lad i iEdtmadfr
FEOLAp R FHARA e i e 2 - RiE 2R ED
o k2 ¥ B R SRR R R 2 KE

538

FEERtan T e + £ L (Mean+ SD)% 57 o 12 Student’s
ttest Kig EA FREZBFLR - p<005 TR FHFLE (i
BT ¥ E p<0.05; ** & p<0.01 ; #%& p<0.001) ; 4pRE {0 712
Pearson’ Correlation » p<0.05 4L % 7 B2 % £ £ » 33t 4 47 * SAS
%8 (SAS/STAT version 8.2; SAS Institute, Cary, NC, USA )
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A e ap—
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2O AT FH T AR P EZE Hexane K2 £ F
AR AR RFAREIRE RN R E > EFERE 1]
2= R *J”*"?:E’»)fﬂ 22 LPS/IFN-y (10ug/ml + 50 units/ml) =32 %
BRI e o B il B &R 0 e " NO -~ PGE, ~ IL-6 ~
TNF-0.% 7 £ A 47 o ,.;ga: B BtOAc k¥ X EE P2 2 F 4
oo A ¥ frd e £k R 2~ 10pg/ml pg/ml BF - % R F S A
AL E e NO 2 A3 (p<0.05) » 4oB] 1 57 o

r‘ﬁEtOAC}%\:‘kwa’\;}’ﬂ7 %i\gﬁﬁ'g‘\ég?\?lcg\
?“‘Jfﬁif’ ~H ®E 2 Hexane k2 & F 2 kAR 2 ~ 10pug/ml pug/ml
B‘% ’ &P—#:}'vr’ﬁ: Zm ]Ju Pﬁg ]::.'F_'Ii ‘mﬁg PGEZ—V/’V\ /:A (p<005) , ‘l‘[f’%}
2’—""‘!‘7F °

EtOAc & * ¥ #5542 & F 4 fik & 10ug/ml p& > 7 AT ¥ e
IL—6 —7;/17\/:\) ' <p<005) ) .&r-g] 3 »«L]—__[- °

4% TNF-08 i 8% 5 'EtOAc & ¥ ¥ HEE bz v 4 ¥ 78 ¥
Frd] TNF-o2_ & 38 (p< 0.05) - 4Bl 4 #777 o & LPS 3% H g X
F Y > INF-od - B3RP LR wie gt > HX G
IL-1~IL-6 2 IL-8 chd 4 > igd F 8 A ® il § 2 &34 0
Rp A A g P EBREFF R RARE HIWL B LR
Fﬁivﬁa@ﬁ%%’(’ifﬁﬁﬁ‘ﬂ Ji‘“ﬁﬁ):’%)? BT HEAFL R
3}?541(’?33:.6'_«‘& CROUBREME U s e 2% 2 INF-ociB 2= 5 B o @
% 2000 & p ﬂk%iﬂ" Bedir % 4 §]* NF-kB #4753+ ne## L 1 F
e e g B PN 0 B IR 7 ¢ 2 astragaloside 1 T 04 3 4
NF-kB-directed luciferase # 3% 65% ° I PFs 3% B 5 L wbe ik
IL-18 ~ TNF-00% m-RNA 2_ & 31 -

#e b it A (NFERE v e} /’g‘/li SR A S 7];;@_?3\);? LA ?ﬁ‘{g_
FApBE AT B R R B NO Y PGE, 2 A2 T a1 i p=

61



PEEEER F2600 524

0.0001 > r=0.52 > 4c® 5S> & =R IL-6 & PGE, 2 » & & i jp B
M i p=0.0003 > r=0.38 > 4] 5 #7oF o

2000 # > SMEF HIFA 6 FAF A g K X EFHIET B
AFEFTHRFULS T NO 2 &5 8> SRl grsnsERF 2
( Taxillus liquidambaricolus, T1) % § "&4< (Nothapodytes foetida, Nf)
2 e 5P (2~100ug/ml) 2 ¢ ~ F&HF4 akR 10~ 100ug/ml
pFo e w P Radrd)d LPS/IFN-yi% % RAW264.7NO 2.4 = & o d % 1
REEFOAATFHY BHEEL FE L AR 4 MR E e
BEWNY > EtOAc ¥ T EXZPF 2 L F 4~ §IF T R
NO v PGE, 2. # 2 E B F Frgsxh > F T E - R2 %5 o ¥ - 3 g >
Hexane % % % 24 » ¥ ¥ drdl4~ SR E vfim®? PGE, 2. 4% (p<
0.05) » 4@l 1 #77F » 4 5 % & A =X RAW 264.7 E ¥ ’m’?efﬁ? Eclg
ﬁum@ LA O E LR T
APin s & F 4 &% Hexane & 2 EtOAc & ’*K}f% ZiE— A
P3R5 A 'Uf;?:*}ﬁi A2 EH 4] o @ 2003 £ 0 Rao ¥ X P &
kot o - fA Kk p Egletes viscose Less th5f & fit = i» ternatin > % g £ %
- male Wistar rats 25, 50mg/kg 1 /] FFis » £ %5 Fxii bt 3%
thioglycolate » 4 % {54k 427 BZ TP B "% Mo ¥ 143k migration ; ¥
¢} ¥+ male Swiss mice £ {7 *L ¥£;1 &+ Freund’s adjuvant 5 % {3 » £ %4
ternatin 25, 50mg/kg 2 -] FF{s » BYEAEE e imbe 11 LPS 1k & 24
JPES  Jr B AR A+ NO A a8 0 % 7 ternatin 25mg/kg ¥
BES M ex vivo 2% 2. NO 2% » P H v drd|ei? (a2
migration ¥¥ macrophage function - Rao & % 1§ E%EE’ -l RS 4
RAEAR o fed FREETRET EOACc A2 F 2 C FFEVHF
Frald> A E e me NO 2. 25 22 Rao F A NP kB 54 F 0 7
gl A EdEip) EtOAc B & F 4 ~ F Eﬁ’:‘j&{r*" ] NO 20 4 > gV 35
7z 7 fv Egletes viscose Less 9%g & fiv = i» ternatin 4p i 2. * £ 4 » &
EFHTTFEMN R E St E TR
=~ A R SR A TL-2 ~ IFN-yings 58

#-%% transient transfection & i% 71 2. EtOAc & ¥ ¥ & X B & &
BAT R T & AT 2P E 2 Hexane K 2 & #
AR SRS B FA N2 B FER A ) E
S E I 27 Con A (Sug/ml)inss % i SR mve 24 ] 155 1 1500
rpm> 10 A 44 fc #3254 % 0 12 ie 7 IL-2 IFN-y% 5 £ 4 17 - BtOAc
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k¥ X EED S F AR 2~ 10ug/ml ug/ml FF T A E Frd o
o m P2 IFN-y ~ IL-2 2 4 5% (p<0.05) » 4Bl 6~ 7 #7157 o pL 5% % 7
#1 A= BL4 T wrethz @@L GE AL 5PF > PHEEFS K
pIFN-y-Luciferase activity °

EtOAc /é] PR EEB G g F 'frié,ﬁ ﬁf'ﬁ"ﬁ' IL-2 ~ IFN-yz_ & & % &
BMERE > 4wwB 847m o % T E A EL4 T iz k2 ©H L
ik SEAp 2 %% > F F & pIFN-y-Luciferase activity & 3 3 4c
2 AR% > et IL-2 A REFEHEFFE A & 2005 ﬁBj‘\é‘?—%‘
Yesilada & 4 2 9" @ ¥ 3% ¥ 2 2k Big% e+ ( Astragalus
cephalotes, Astragalus oleifolius, Astragalus trojanus) 2_ 3¢ %13 % B~
Poo I RS EAFH 20 5 F HBES 0 A %] lipopolysaccharide
(LPS) 4v phorbolacetate (PHA ) fligisih4e &3 H4ex T2
ST 2 E g 0 A5 H %% ek 4o IL-1B ~ IL-8 ~ TNF-o ~ IL-2 ~
IL-4~IFN-y% A8 > S S5 M7 0§ F = Whafa % i BEH
IL-2dmme ek v EFRE P TR AT T EF ARD 2B -
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Table 1. The consistent of the TCMH between the transient transfection system and primary cell culture system.

Transient transfection Peritoneal cells Spleen cells
EtOAc | pNF-kB | pIFN-r | NO IL-6 TNF-a | PGE2 |IL-2 IL-10 NO IL-6 TNF-a | PGE2 IL-2 IFN-r | IL-10
fraction
TRE { { 4 { { { - { { { = { 4 { =
2,5.10 | 2,5,10 [2,5.10]2,5.10 5.10 2,5,10 5,10 10 10 2,5.10 10 2
AR - 0 ) l - { - { { = { { = = =
5. 10 2,5,10] 2,510 2.5.10 2,10 10 5,10 10
ASR l \ l { { L { y
5. 10 2,5,10 | 2,510 | 2,5,10 10 2,5,10 5,10 2,5.10
AH \ 1 { { { { { 1 1
2,5,10 | 2,510 | 2,5,10 | 2,5,10 2,5,10 2,5,10 2,5,10 5,10
IR { { ! ! { { {
2,5,10 2,5 2,5,10 10 2,5,10 2,510
EUO { = { ! ! l10 = { ! T = { { = =
2,5,10 | 2,510 10 T2 2,5,10 10 5 10 10
Hexane
fraction
TRH = = = = = T = { = = { { - - -
2 2,5,10 10 2,5,10
Ar — — - - - - - J - - { 1 - - -
10 10 10
BR \ L
2,5,10 2
—:hadno effect T:increase  : decrease p<0.05

concentration: 2, 5, 10 pg/ml
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