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Effects of Chinese medicinal herbs
regulate cytokines gene expression in
Inflammatory mice

Bi-Fong Lin
National Taiwan University

ABSTRACT

Lipopolysaccharide (LPS) has been known to induce endotoxin
shock. The effect of traditional Chinese medicine herb (TCMH),
Andrographis paniculata on septic shock in vivo was explored. BALB/cJ
mice were orally received the treatment of EtOAc fraction extract of A.
paniculata at 0.78125, 1.5625 and 3.125 mg/kg BW for one week, then
were i.p. injected with LPS (15 mg/kg BW). Mice serum were detected
cytokines level and their life span were recorded. The results revealed that
A. paniculata EtOAc fraction extract can inhibit serum and peritoneal
exudate cells TNF-a, I1L-12p40, MIP-2 and NO production (p < 0.05) and
inhibition brain, lung MIP-2 mRNA expression, brain iINOS mRNA
expression. The content of andrographolide in EtOAc fraction of A.
paniculata ethanol extract is 250 mg/g was identified in the HPLC
chromatogram. These finding suggest that the major components of A.
paniculata are the diterpene lactones of which andrographolide that can
abrogate the septic shock induced by LPS.

Keywords : Andrographis paniculata, septic shock, BALB/cJ mice
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FF R Lad e iAo THRERLE JY e el £ K
ealdeenzb g dmre cng 4 ~ 4 {oi®® o g p w e 5 A2 100 /&
PR g I RH Y [Ny~ [L4rf L2 E BN E
Jg 0 IFN-y ™ 450 5 il ;g;/gy@gi,g Frd] ThY v chlk i %
% Th2 % 2 cni®h ofp k v [L-4 & 5 5 ke acm Spdr §-
- gqr #c Th2 s it > & 2 ] [FN-yenAd 4 o2 58 (5) o @UL ’ z?J
[EN-yfr [L-4 ehE 2 > 5o 3 B30t - BARF B LR AR 0 F
T e W e FThl v Th2 & B cde 4 dm v ek o
wmie grE A - il e+ F (8~25 kDa) gli: e S 5 aen
Ao R BN L EHT IR FrEmr 2PN 2 H v e s &
TR HPIEY > hemied £ s e AL s F LR B E.%‘« 2R~
Atz A g T AR o o+ 2E (interferon—y, IFN-y) Bld
- AR 2 T e oo IN-yie @ KR % inle S bm e FSFups & B
Fo2 IINoyP g 287 AW AL > IR Bps g d D% -
S IN-y 5 Eeiiim s g 208 1 2 — 0 5B 1 eNE S im #e 3 4o 0
B B gE Pem R 4 s FE T cell A s o i
Yz g% IL-1p~ IL-6~ TNF-a% nitric oxide (NO) esc 4 o
A IL-1B~IL-6 ~TNF-a % % # it cnim®e 2 > AR S LA F B~ a8
Lﬁ$4am@@kﬁ@»mﬁﬁéiﬁa(&Doaakﬁﬁﬁﬁ
Fok? od LPS ExRepifsogmfe 7 3% Mifﬁ R FERT R
g oo @ PRI KR L 4 ) ’NO b"”? X3 B ehinme FrEk 4o TNF-a
Fe IL-6> > LPSRAF Pdpr? aF i me st o F- BEEAS
Fehed (8,9)-
m INF-a®_ % # i hm e i » w7 e k-
(apoptosis) » @ % L F }@/%K/T‘Iﬁ)%' v & fp e I 4]+ nuclear
factor-x B (NF-xB) mfljre s 2 o #&-F)+ NF-«B 7% > 1 &
d NF-xB 1 (p105/p50) ~ NF-xB 2 (p100/p52) ~ RelA (p65) ~ RelB
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Fgt > deie I * e d INF-yfe 3x—kB—tk ik T L 1 g
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B?#%’; EHEFWMLAD G DY B4 o AtF 2 N Iﬁ-sé”}'l"’:‘ i
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RY~ P T ERGE S iRyt & oo
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T e R

SRR S FZEAE 1 -

721 95%c fE (= &1 )ifaa sk S0CHF B3P B
AT /fé 7B k4  (Vacuum Controller VC-7600. BUCHI 461 water
Bath) » ¥ ¢ g4 5 B4 » L 12 90% EtOH/H,O w3 74 » £ 2 Hexane
BT ;‘ﬁo 5 P~ ¥ {8 Hexane % f- 90% EtOH/H,0 )%] 90% EtOH/H,0
R SR RORSE vk w iR 180 | 2 EtOAC i {7 A e 3B T 17 EtOAC
BAe HO & o @ & %4952 5 — & 7] «7F % (CCMP93-RD-052,
CCMP94-RD-026, CCMP95-RD-105) 1 & iE 41 EtOAC & 2. % «~ i i i
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BoAfdd e k42 BALB/C) #8460 & - Br4E
WA o pd TRk B F S R RS & 25527 >
KRR L G125 %1 10~12 3 FEFF % o

= ~BALB/CJ ¥ EH LPS R &8 L H#H R %

#10 ~ 12~ 2 BALB/c) v & > & & ¥ ¥ #F X 2~4 0.78125 ~
3.125 mg/kg = #p - 3 > & 7728 LPS (15 mg/ml) pE IR SRRV E] RRE i L
{& 2’f‘—"6 'J‘ = 1Ef’!‘$71=.\1_’ff'%:}“+ rn REE 3 PFis o 112 ,000 rpm,
40C,%@,¢; 20 245 Bex /.;r_f«_7oc,,§ o, 1Y /,v\v}’-’r“;m’?g/;g:—% 2 ¥ 1
ELISA kits (R&D system, USA ; Pharmingen, USA) 4 457 TNF-q,
IL-12p40, MIP-2, total NO % 7 & -

Rk AOER

1. TCM™ ('serum replacement 50 x concentrate, CELOX, Cat. N0.1002 )

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

3. Antibiotic-Antimycotic ( PenicillinG sodium-Streptomycin
sulfate-Amphotericin B = & - 324 %, GIBCO™, Invitrogen, Cat. No.
15240-062)

4. TCM-RPMI-1640 medium: >+ RPMI-1640 medium # 4c » 10 ml TCM
2.25mlz= &-34 % o

5. HBSS buffer : # HBSS ( ATLANTA, Cat. #R32201) # %3 ** 1L iy

F B ok? 0 5 121°C 0 30 A 4R A AT 0 de r 25ml = 4 -
¥4 % 5 A2 75%NaHCO;2 pH i > 3 iZed o

6. RBC ACK lysis buffer : #-0.15 M NH,CI, 0.1 mM Na,EDTA > 1 mM
KHCO;i3 %+ 1L = % 2 g3 -k @ » 5 121°C » 30 4 483 ] -

7. Lipopolysaccharide ( LPS, Prod. Num. L2654, Sigma®)

8. Interferon-Gamma ( IFN-y, Prod. Num. 13275, Sigma®)

9. Concanavalin A ( Con A, Prod. Num. C5275, Sigma®)

10. 75%iFpHE

I ~BALB/cJ ¥ &4~ S ¥R F v tw % (peritoneal macrophages) 2. 32
*
#-10 ~ 12 ¥ < 2. BALB/cJ ¢ & > ?fﬁz“ ¥ &3 P-4~ 0.78125 ~
3.125 mg/kg % #p - i » & 77 %¢ LPS (15 mg/ml) A B AL ES 6
R REME g N B COE LS 0 ] BV A R R T5%IFE
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TR RAL ¥ 2T EHEREE > BENFEREY RS IE
Pedz s 2 5 ml ¢ gix ~ HBSS buffer » & 6] &£ 8815 > £
2 Eml gt srmre b 0 > B R 3 (8 0 BriE K 10 ml 2 v
7% 4 1500 rpm e 10 4 45 0 12 HBSS buffer 2% mz > 72 1 ml
TCM-RPMI-1640 medium & ;% %m*z > ;3 ~ 48 well plate (Nunc™ ) # >
A e % R 5 3x10° cells/well » 5% CO,, 37°C#: % 532 % 48 /)
s B3 & 7% 3-70C %5 > 1 & {7 TNF-a, IL-12p40, MIP-2, total NO
F7EAH 0

A~ B Lwre ki mMRNA 2R E 2 447

7 RT-PCR & & % & % ¢ MIP-2  (sense
5’-TGGGTGGGATGTAGCTAGTTCC-3’, anti-sense 5’-AGTTTGCC
TTGACCCTGAAGC C-3%), INOS (sense 5’-CTGCAGCACTTGGAT
CAGGAACCTG-3, anti-sense 5’-GGGAGTAGC CTGTGTGCACCTG
GA A3) z £ 2 ERes s MIP-2 7 £ » & 2 f-actine (sense
5’-ATGGAG AAAATCTGGCACCA-3’, anti-sense 5’-AGT CCATCAC
GATGCCAGTG-3’)i* & internal control -

= ~EBRBELEFR

B v hm e A

Lrmimie W oA WP E_ 7 ¢ e o IR (neutrophils) (R %E R
(granuocytes) e« _¥ >3k (monocyte)sia wiiae 4 0 B oae ¥ U B
% v F4e Eocoli~yeast % = 3 KA R F e T oA 2 R ZsdF D
E. coli (4v¥ k) > flmre Zegicf* § KRB HRR KA 247 o F
I o MPE2 el B0 pl A g EE Y okis o f e r ik
P 10l e 2z & FHE coli-FITC# > 2 % 237C = 0C (%
v ) B %30 448 2R1s 4~ 50 pl 5 Quenching solution {5 » £ 4¢
» 1 ml & washing solution - 12 2000 rpm » 4°Cé#g.w 5 &~ 45 > 3 K,értj W
e o ptpF4e ~ 100 pl DNA staining solution s » 12 flow cytometric
analysis 4~ B & A NI R ERFEEPRERF > a s ¥ X pty

A by RS g -y S . 7 A oy RS =y
Feime S FMLF A S 0 OV RE S0 B ¢

NS BREL T
LK TioE + £ % L (Mean£SD) £ 57 o 12 Student’s
ttest ke T3 ¥R 2 HFLE »p< 005 TG HF LA (4=
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FE? U*EA p< 0055 ** 4 p< 0.01; #%& p< 0.001) 5 4p Bt 4 4714
Pearson’ Correlation > p< 0.05 T4 5 § B F £ £ - 3324712 % SAS
$ic %8 (SAS/STAT version 8.2; SAS Institute, Cary, NC, USA ) > 575 & &
#5711 Cox’s proportional hazards regression test # = 22 A B kg%
M gpdt s g > it STATA #icdd (STATA version 9.0; Stata corp.,
Texas, USA) -

5%

(-) PEEOACEBHHLPSKERF L) AFEF2 BT

AR AT L) PR LTI S o # 8] 50 mg/kg body
weight PDTC (a metal chelator and antioxidant which inhibits
IxB-ubiquitin ligase activity) - # ¥ £ ;2% LPS (15 mg/kg BW) s
iyl d Bl 12 2% %M PDTC 2w ¥ £ 3 0] B2 58
F o5 73% (p<0.0001) - ¥ et AFERME P ~FHE o2 FOE
EtOAC ¥ Pt e vEFULF L ) R2Z G575 > H5 64 % (p<
0.05); etmm HE o F @ "§ g L) Bz 38/ o

(=) 7~ E EtOAC 534 H LPS R & 18 &) & i ~ Hipmre ¥
TNF-a3 £ 2 5%
AP RS F ISP L FEH PDTC+ & % " X LPS & & M43 W]
R iF? TNF-az 2 82 7 o EtOAC 534 K~ @ FH|§ o ¥ &
FrE M2 e F(A) TNF-az £ - 77 % Mg vee s (B)* TNF-az
+ 0 4@ 2 -

(2) $~E EtOAC 5B $ LPS R & 14 | R jf ~ Hipmie ¥
IL-12p40 § £ 2 B F
AR HEFPILT L EOAC F B4 ¢ ~ B A E 4 LPS 3 5ts 2
RE e TR R M L) Bl Y IL-12p40 7 (P <0.05) 0 4R
3 H75F o

(2) 3~ EtOAC ¥B-4 % LPS & BF & ] & i  Hipm%
MIP-2 A s 8 2 %5 ~ % 2 % ¢ MIP-2mRNA £ RE 2 B F
AA SR FRT I EIOAC ¥ B4 ¢ B R 2t LPS 1l 2
JpE S TR R ML F MIP-2 7 £ (p<0.05) 0 F 7tV B FE MV
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@ MIP-2 2 s £ (p<0.05) » I P 7% 4 T i0 B 3 "8 P58 L) BUAg o
’ﬁ & —kd MIP-2 mRNA % 3L E » & - ,g;l;n*“‘ ‘ﬂ‘d w» L me B E o e
ﬂ4“r—r o

(1) 7~ EEOAC B4 # LPS % & 128 & ] & F % piw% NO
gz 3&3.31%‘”‘ INOS MRNA £ R E 2 # 58
hAFEY AR LPSﬂ Feds SNEIHE LN T LR R & SNy e
e E AT B2 HEH T REEFFRT s:EtOAC EBd v H|
1%..&1_ LPS i1 5+ 6 -] P &p—gﬂﬁ “x F NO 7z £ (p<0.05)> = 7
F’fﬁ Mg irimie ¢ NO &~ 38 (p<0.05) > I PF7n 3 3R i &g ¥ "% 1
) B s INOS MRNA £ E > 4o 5 #777 -

‘5

F

;ﬁ}‘%’j

(%) 7 w3 EtOAC 5 B3 $ 5 o bn 76 72 12 chfl 3

¥ 4k BALB/C ¥ & - 115 > d £ R TRIE Brwir EE 0 AR A
B b e JTCE B g At od & 1HT&S T I
EtOAc % B~ % th & vﬁ: wmie e 3TCHEF g3k e Bicp v i
( Granulocyte %) - % H & s 1 (Phagoceytic activity) Uil N )

AR Ha 5K EtOAC FBer g ) Rl Y 1 W e e
,;f% TNF-a ~ IL-12p40 - it 5 2 i 4~ %‘r MIP-2 (macrophage
inflammatory protein-2) % Nitric oxide (NO)% 7z £ ¥ % 25 H v 2 5

VEE.,:H'JPE m,r, ri o

(=) % EtOAC B dr st i A s i

*F 56%'1 HPLC &7z &~ 17> B5 8T 7 'uz”:b fat fin K % A&
¥ % % A = {» andrographolide % 250 mg/g (B 6) ; F]t { i&—- # #&-7F
I ﬁ’x z fg R X B~ 07 Fe 42 (100% Hexane 5% EA/Hexane,
10% EA/Hexane, 20% EA/Hexane, 30% EA/Hexane, 50% EA/Hexane,
70% EA/Hexane, 100% EA/Hexane, 10% Methnal/EA, 30% Methnal/EA,
50% Methnal/EA) ik » 1 % fb ~ A 3is o= i o 9 5% 2 % = 'H-NMR
B e g A & d 50% EA/Hexane v ok F I i 4 f
14-deoxy-11,12-didehydroandrographolide 4- & 7 #r-x ; & 100%
EA/Hexane ;& 3£ 7 3| ¢ v 5 7 < 2 4 & (e it &
andrographolide 4B ] 8 #11 o
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NG B LR TSR I NG f@g LB e m e s \:%z PMimie BN B
EI %$";:J\ _Q.]? /\ )Fﬁ—m ]}P, -} )97 %K'f‘—"i‘ p,,]w} S ﬁ 9 P\ _q_.%ﬂ_ }'i“Er—er
@ Xz prw ik (septic shock) £ &M H L EF Bz — » 22 FHE
2% 3N FFhE FAREHARE (6) ° Meisner % + (12) # 7 45
ok M e 3+ ags 12 & PDTC ¥ 3 sxdrd| JIT4AL ‘wmre ~ ppld
NMRI -] RS2 E simbe o A 58 2 5 o I,_LPS flg™ IL-6 22 A i g
¥ TNF-az AR F 3 A8 2n &5 Frdlscsk | ¥ $30epld
NMRI -] &5g £ "9/ 5 PDTC 30 4 485 » £ &+ LPS/L5tR| 8 5
kFu k4 &3 % 555 (48% compared to control 20% ) 2_ i % » pt
REAAFHRLEEHE o

B LPS F E g L F P > %> 71+ (TNF-a) 4- B
PRFFPER e frF > AR Evgiwiefop KT i T4
B RABREEeE > F FEE Y R BErme i BV B
fmie s EA R e kS FRHR L R ’g F E RN A S o R
PR A A TG L e RS R FIEE
FHRRAWAIC LR AL R AAEEPFF A T HL A
:,/%%zrﬂ’zj'_:)fz CRORMME L s T TNFoaEE 255 B o
TNF-a.7% &% %‘grj a1 NF-xB k feds T 25 Flend I U3 & fm e chk
tzH4 (13)-

IL-12 % - % 4 p35 4o p40 & @ subunits #F & A& 2z
70-kDa-heterodimeric ‘m#e jjr2 > 1 & d B efiw®e ~ H P13 {oft R K o
se r ] ig o [L-12 7S 1 p ARAR L e B P ARME e % IFN-y»
B Evwre (14) -

v 4% i F (chemokines) # - # -] & F92*x> d 70 ~ 130
e faiTiE s s 3 £ 5 6~14kDa> xz:.fE! N-# & {4 & & cystein £t 7|
23w e aegg i C CC CXC,CX3C - fidp— ¥ E 7 SFHpdp it
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EtOAc fraction extract of A. paniculata significantly protects
BALB/cJ mice against lethal endotoxemia. The mice were
divided into six groups (A. paniculata low dose 0.78125 mg/kg
BW, meddle dose 1.5625 mg/kg BW, high dose 3.125 mg/kg
BW, very high dose 6.25 mg/kg BW, LPS group, 50 mg/kg BW
PDTC group) and vehicle (soybean oil based-dosing solution)
was administrated orally seven days before LPS administration.
LPS was i.p. at a single dose of 15 mg/kg, and survival of mice
was monitored every 2 h for survival for up to 1 wk. Survival
rate was performed using Cox’s proportional hazards regression
test. Student’s t-test *: P < 0.05 compared to control (LPS).
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Treatment

Effects of EtOAc fraction of A. paniculata treatment in serum (A)
and peritoneal exudate cells (B) TNF-o production in BALB/cJ
mice challenged with LPS. The data are reported as the means +
S.E.M. Statistical analysis was performed using Student’s t-test *:
P < 0.05 compared to control (LPS).
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Fig. 3. Effects of EtOAc fraction of A. paniculata treatment in serum (A)

and peritoneal exudate cells (B) IL-12 p40 production in
BALB/cJ mice challenged with LPS. The data are reported as the
means + S.E.M. Statistical analysis was performed using
Student’s t-test *: P < 0.05 compared to control (LPS).
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Fig. 4. Effects of EtOAc fraction of A. paniculata treatment in serum (A),
peritoneal exudate cells (B) MIP-2 production and brain tissue
(C), lung tissue (D) MIP-2 mRNA expression in BALB/cJ mice
challenged with LPS. The data are reported as the means + S.E.M.
Statistical analysis was performed using Student’s t-test *: P <
0.05 compared to control (LPS). Histopathology analysis was
determined in hematoxylin and eosin stained (H. E. stain) section
of lung at 6 h of LPS administration (E).

523



¢ %%&ﬁ? y218 %24

(A)

(B)

(©)

Fig. 5.

Serum total NO(uM)

Peritoneal exudate cells NO(uM)

Brain iNOS/B-actin

400 1

350 1

300

250 1

200 A

150 4

100 +

50

80 1

60

40 H

20 4

LPS

PDTC

A. paniculata 0.78125 mg/kg
A. paniculata 1.5625 mg/kg
A paniculata 3.125 mg/kg

IERTN

N LPS

1 PDTC

Bz A. paniculata 0.78125 mg/kg
BB A. paniculata 1.5625 mg/kg
E==3 A paniculata 3.125 mg/kg

spontaneous

LPS-stimulated

PBS LPS PDTC M H
A. paniculata

Groups

Effects of EtOAc fraction of A. paniculata treatment in serum (A),

peritoneal exudate cells (B) NO production and brain tissue (C)
INOS mRNA expression in BALB/cJ mice challenged with LPS.
The data are reported as the means + S.E.M. Statistical analysis
was performed using Student’s t-test *: P < 0.05 compared to

control (LPS).
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PDTC

¥FL
F M
FH

12

135+ 1.08
1.92+1.43
107 £ (.60
1.06 £ 0.93
214+ 148

2728+ 6,33
3140+ 9.04
30018 £ 6,50
2058 £ 8,00
2492+ 552

2744 +£7.08
ILT1+103
21344119
20,30 £ 9,55
2043 +£6.74

46.59 =432
4541 =102
46.86 = 7.80
45.25 = B.66
4212 =641

Table A. panicufata (1
A. panicefate (M L3625 mp/kg body weight)
Ao panicndara (H: 3,125 mg'kg body weighi)

1 0.TR1IS me'ky body weight)
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minutes

HPLC analysis of the crude extract and the major components from
EtOAc fraction of A. paniculata ethanol extract. A. is standards of
andrographolide, B. is chemical fingerprinting of A. paniculata
EtOAc fraction extract. Chromatography was carried out with a
linear gradient program. Solvents were methanol-water-acetonitrile
(50:50:10). The flow rate of mobile phase was kept constant at 0.7
ml/min, the injection volume was 10 ul, temperature at 30°C.
Andrographolide in A. paniculata EtOAc fraction extract retention
time is 6.97 min. HPLC fingerprints at an absorbance of 230 nm.
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Fig. 7. The 'H-NMR spectrum of diterpenoids in A. paniculata is
14-deoxy-11,12-didehydroandrographolide.
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Fig. 8. The 'H-NMR spectrum of diterpenoids in A. paniculata is
andrographolide.
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