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RATE X ConA 5T S M G M i 462 1 /)N B
G5 R T e T A AR R TR 5 IR B R

kel Eag? EREL OB R &R Ox oom T O¥ T Rap’

HWE BB HiTRFEFAx7 2% 49 A(concanavalin A, ConA) A~ 69 &P %, J5 W 345 s R %
AT AT MR X ARG Hw, Fix  TH %A (hepatitis B virus,HBV) # & /) & 60 X,k
Mo F 6 4L, PP G 4l AR RIFAAIM IR 5 A0 A R4 BRR WS 4, 52010 R, £ ConA E
BIRER BB SRR RAGER, BETN14 R, 98 BAALTARERER, L4800 %
TR A E D R R R AUR REWEER , AR ERTLS TR, RAREFLH)E1h, 2048
T AR 3% h i (PBS) B4 AkiEST, H A & 40408 ConA 3 ng/g k& B3 IRiES S, L %58 h &
e 4 B o 3 20 LR AR A I R B BR RIR A B (ALT) (R 1T AR AL 4 B8 (AST) (& lze & (TBIil) A
BRI A F a(TNF-a) . F#HE y(INFy)  @A% -4(IL-4) . 4% -10(IL-10) 2B =48 % A A (Fas.
FasL.Bax.bcl2) %544, R HAMZKAFALETauakiR, ZFY A4 FEL(P<0.05,P <
0.01)., HAEAAbE, RIT A1) 4L BOR A Bg 40/ | ALT AST Z R IF 471 4 TBil K -F 2 F %K (P <
0.01) ; RIFAF 48/ FAF AL TNF-a 89K -FEAK(P <0.05) , RIF A F 4 38 [R5 % 40 RATF 4128 IFN-y
8 R R KT AP <0.05) , & Fza ) RFAL IL-4 9 R E3R 5 (P <0.05), BAFAF 4 RFA
2 IL-10 $ R AR FH (P <0.05) ; RIFAFIA B M5 & A2 RAFLLLR Fas 9 Rk T (P <0.05), RIF4&
F 28 RAF2R 2% FasL #9 % ik T (P <0.05) ,bcl-2 A H &k iE & (P <0.05) , RIFAA 8 2 {IF
2127 Bax A& B89 & i FiA(P <0.05) , 47148 bel-2/Bax wfi Lifl, FBE, 24728 F44% ALT.AST
YRR T E G20 (P <0.05) ; AT A7 28 A% TNF-o £ ik KP4k T B 3K B LB (R 28 (P <0.05) 5 R IF 47
MR G IL-10 KEK-FERLTHE % HA(P <0.01) ; RAF&HA%AK Fas .FasL LA AF AR THK
P RARBE R RXEGLL (P <0.05); RIFA AR SZIFAL bel2 AR R EXFERLTHHRA(P <
0.05). &it FIFAH 3t ConA FTEIA R R &M fE WIT G LA RSP AER , 4R 45 R R a8 id 2
% Th1/Th2 B -F#5 ( B4& TNF-a IFN-y 89 &34, 42 % IL-10.IL-4 &%) feifl i T @ fe A A X B F ( TR
Fas .FasL.Bax A K & ik, Ll bel-2 A & ik, LA bel-2/Bax uii) E£ILe,

IR RIS B 1 2R G A BRI RG s REAT A
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ABSTRACT Objective To explore the effect of Ronggan Mixture (RM) on immunoregulation and
hepatocyte apoptosis-related factors in concanavalin A (Con A) induced acute immunological liver injury
mice. Methods Totally 60 hepatitis B virus (HBV) transgenic mice were randomly divided into 6 groups,
e., the blank control group, the model group, the RM group, the Herba Artemisiae Scopariae (HAS)
group, the Yinchenhao Decoction (YD) group, and the Bifendate group, 10 mice in each group. The a-
cute immunological liver injury model was established by tail vein injection of ConA. Fourteen days before
modeling, normal saline was administered to mice in the blank control group and the model group. RM,
YD, HAS decoction, and Bifendate solution was respectively given to mice in the RM group, the YD
group, the HAS group, and the Bifendate group. The medication was performed once daily. One h after
the last gastrogavage, phosphate buffer solution (PBS) was injected to mice in the blank control group
from the tail vein. Modeling was conducted by injecting Con A at 3 pg/g body weight from the tail vein.
Mice were sacrificed 8 h after modeling. Blood or tissue samples were collected to detect lab indicators
total bilirubin ( TBil),
tumor necrosis factor a (TNF-a), interferon v (INF-y), IL-4, IL-10, Fas, FasL, Bax, and bcl-2. Results

such as alanine aminotransferase (ALT), aspartate aminotransferase ( AST),
There was significant difference in all lab indicators between the normal group and the blank control group
(P <0.05, P<0.01). Compared with the model group, ALT and AST levels were significantly lower in the
RM group and the Bifendate group (P <0.01); TBil significantly decreased in the RM group (P <0.01).
The expression level of TNF-a decreased in the RM group (P <0.05). The expression level of IFN-y de-
creased in the RM group and the YD group (P <0.05). The expression level of IL-4 could be elevated in
all medicated groups (P <0.05). RM could elevate the expression level of IL-10 (P <0.05). The expres-
sion level of Fas in the liver tissue decreased in the RM group and the YD group (P <0.05). The expres-
sion level of FasL decreased and the expression of bcl-2 gene increased in the RM group (both P <0.05).
The expression level of Bax was down-regulated in the RM group and the YD group (P <0.05). The ratio
of bcl-2/Bax was up-regulated in the RM group (P <0. 05). Meanwhile, RM showed better effect in decrea-
sing expressions of ALT and AST than HAS (P <0.05). The effect of increasing IL-10 expression levels
was better in the RM group than in the YD group (P <0.01). The effect of decreasing expressions of Fas
and FasL was better in the RM group than in the HAS group, the YD group, and the Bifendate group (P <
0.05). The effect of enhancing the expression of IL-10 in the liver tissue was better in the RM group than
in the HAS group (P <0.05). Conclusion
cal liver injury mice, which might be achieved by changing the immunological balance of Th1/Th2 factors

RM had protective effect on Con A induced acute immunologi-

(decreasing expressions of TNF-a and IFN-y, elevating expressions of IL-10 and IL-4) and regulating
hepatocyte apoptosis-related factors (down-regulating gene expressions of Fas, FasL, and Bax; up-reg-
ulating bcl-2 gene expression, and up-regulating the bcl-2/Bax ratio).
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immunoregulation; apoptosis
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XoF A T 9 95 2 LR A TR AR BT SR IT 24
Yy , AR KRR BE AR 5 N 2 g AL A
RSB s B i s s S . IS E A
A (concanavalin A, ConA) % 5 /)y i 2 M iT 4
PPN A il SR AN EE R . A B &
92 P T 55 T 5 s 1 g BRI o 2R T u'JE)ﬁJL
IR AR IR IR IY 208 M T R 97 30 Ul i &2
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1 Zh¥) HBViayw 7 4 3 K 4 9 55 3 K /)
W E G i — 0 25815 10) , O C57BLB M &, &
M54 HBsAg i ELISA I 24 BH 4, iy At K B8
SEVRSLEG S B4 SPF 2% s ¥y 5286 5 $R 43t ip ]
JF5 : SCXK ( 51) 2006 - 0008, Ifil 15 2% 5 br H1 1% 52
Ik, 4 60 H,8 i, Mt 30 X, M 30 H,
A5 (21.05 £3.75)g, B T 12:12, A1 5. 6 :00
FELT, W 6 :00 JEXT o SE5Gsh W i op I e S 2 B P
A BE S5 5% 3l ) o0 iR 5%, SPF 4,22 C, 55%
MR

2 Y ERFAA(HEEERE EE AR
O JFEEA ) WA & A2 2 mglmL, B B E 7
(pBRE 18 g K#9g M+ 6 g,f&ESHIH
) D)WW S A 251 malmL, B PR A A 2
1 mg/mL, ¥4 e b [ A B R 2 BE PG A s B i R = 4
Hbo AR LR JE T B R 2y ) AR (AR RS
H11020980) , BH% AL & HE AR ARG 7.5 mg, DA 4L
IR 10 mg/mL K .

3 A ConA Hiigh 100 mg/sZ, W H 3% [
Sigma A H], NARASEH LM (ALT) (KITAZAR
QARG (AST) (B JHLZ R (TBIl) A & A b5t
H b e 45 AR BB B A BR A R (HE S 4 i
080521 .080451.080381) ., Fas.FasL.Bax.bcl-2
iR A RO A A ) TR R ], SP- 9001
RPN & B AL R A2 SN AE Y ER G BR A F
AT N TCK CREY Ry a3 A et W B AE Ak 2E il
7/ w) s DEPC H,O, Trizol i 5, g H 3¢ [# Invitro-
gen /] (1t 5:1382739 ) ; Fermentas K1622 RT
Wik SRR & H 25 E MBI A (41E5:00044977) ;
SYBR Green PCR Master Mix 71 & [ 2 = H
AW8E) (HiE5:0805109) .

4 5825 60 XKL has FAl.
BEAUZH SR 5 T4 L 08 R s T 2 1 AR AL KR UL i
41,7410 Ko @RS 3 RIAA T4 T
i 5 FE FI4 DL 26.52 glkg B I4ZH L) 0.39 g/kg.
BIRREZULLL 7. 02 g/kg BEZE XU ER4H LA 150 mg/kg
RV B 4525, 25 A B AT DIZE 1K 0. 2 mL/
10 g EH R 1 IR LA 14 K,

5 Bl WEEESIOU (4], RUGE
HeAZiia 1 h, 25 AL/ BRUR ke ) il R 46 % vh ik
(PBS)0.3 mL, H 4% 44 B3 — &k #% ConA
3 wo/gk T R KIS, ConA LAz BRER K F e, W i

A1 mg/mL,

6 AFEhn K 5k

6.1 IM3E ALT.AST.TBil K FlE g2
J&i 8 h, A FE/IN B, i AR BRI . % YL & 30 min,
3 000 r/min (E.02E42 87 mm) &.0 15 min J5, 4
B . 4% 3 0 & UL B I 2 oM v ALT . AST, TBIl
KF

6.2 RT-PCR JiF 41 20 v Jif 98 3R 3L B 7 «
(TNF-a) \ TR vy(INF-y) \FH/ &R -4 (IL-4) .5
F —10(1IL-10) FRIBACERZI BN B[R] 3B A7 141
SR N & U] A5, SR T Trizol 4 HUH 2 21 4
RNA il 5 48 ZNR G BE ARG 36 41 B I 3155 RNA ¥R
1 pg & RNA A cDNA (#17) o 51915510511
539 A : TNF-a (323 bp ), I Ji: 5'-CCAACAAG-
GAGGAGAAGT-3', [ if: 5'-GTATGAAT-
GGGCAAATCG-3"; INF-y (310 bp), I iif:5'-TG-
GATATCTGGAGGAACTGG-3', T iif: 5'-CGACTC-
CTTTTCCGCTTCCT-3';1L- 4 (206 bp), I Ji#:5'-
ACCAGACGTCCTTACGGC-3', T iif: 5'-GCGTG-
GACTCATTCACGG-3'; IL-10 (112 bp), F¥i#:5'-
ATTTGAATTCCCTGGGAGAGA-3', Fii#:5'-TCAT-
TCTTCACCTGCTCCACT-3', 7E 20 pL /i 14k &
A3 A R i PH M bR A S S RE DU AR A cDNA
1.5 pL, E RS9 (IL- 4 . IL-10 . TNF-o . IFN-y) £
1.5 pL,2 x SyBr Green Mix % 10 pL,DEPC H,O
5.5 uL. 7£ PRISM 5700 %% % 2 & PCR X H k1T
P4, R 95 C 5 min;95 C 30 s; 53 C
30 s; 72 °C 50 s;40 cycles;72 °C 8 min,JZ i 4
J& , R E 7 PCR AX B 4 23 B 8R4 AR 5 A o it 2 53
Hrifit s it

6.3 41 Ak vk A M 0 T A G [ ((Fas .
FasL.Bax.bcl-2) kil  HeimAb st/ NS, 7848 H /N
BUF A2 BUFZE 20 2 mm 10 % FH [ 5 , 4 40 2 4]
F, R SABC 7k, SL80 4 SRR &1 k1T, DAB
B,

6.3.1 ALk FELE (1) AU A
WEEK;(2)3%H,0, EiEIFE 5 ~10 min, LIHFRH
Ve A AL R A TG 15 (3) Z= Ik ik, PBS =Ml
2 x5 min; (4)Pt)ER ;(5)5% ~10% IEH (L=
5 (PBS #iks) B, KM HE 10 min, A 1M, 21
e IN—H TAER 37 CIFH 1 ~2 h 5 4 C i
(6)PBS 1,3 x5 min; (7) i finid &) FEArid —
L THEW,37 C & 10 ~30 min;(8) PBS #t,3
x5 min; (9 ) 5 M T AR 6 ol el ek 1R B s 12 1Y
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FEREIN A R TAEW,37 C & 10 ~30 min; (10)
PBS #%t,3 x5 min; (11) BAF 24 3 ~15 min
(DAB); (12) H KK 3853 vh vk, 2 4, K, i%& B,
HhA.

6.3.2 ZUAIATSIPEA] S A Ak I 40 i
T-AIEHEEH Fas .FasL .Bax .bcl-2, 23 ¥k B4 410
FELAS R I T , A 2 60 00 A o R AT, Qe B ] e v T
5. Fas Tl FasL DIR R AN (250) MBS i A% Hh IR AR B
5ok A PHYEANIE . Bax Fl bel-2 322 A7E 41 iE
IRy ERLUMURL S i . R JH IDA-2000 %7 B2
BRI R 8, B9k V) R FEALE 5 S HLEF, ERR
200 1%, I FH P G € AR, O 246, 115538 5 L
[ ONER

7 Stk R SPSS 13.0 Siit2E it
AEFR, HHEEIR YL, X +s Fan . R ABIRHATIES
PERLES K 2 P R R IE  R SR R 250 .
ZH ] LR, 24 5 22 5 B SR B IR R 22 40 i SNK
Kot 2475 2% A8 55 B 5% ] Dunnett' s T3 # i, P <
0.05 HZEFAGIE L,

# X

1 o AR AN B
JERELT I EIKIEN K L2 . RS2 E A4/
Wi, K IE shig /b (B35 ) . BH)E, BRas
LN, AR AU A /NRSET, Horp: B BRE 7 415
-2 H L HRSAHAIET- 1 Hy

2 FA/NRULTE ALT AST . TBIl A L b #5 ( 3
1) S Ad i R4 /NS ALT AST ([ TBIl
PR ETE (P <0.01), SHAIL A, BOR BUER 41
FARIFAFIA ALT KV T, 258504 X
(P<0.01) ;& H2541 AST K FE B E TR, ZERA5
AR (P <0.01) 5 SR AFAFI4L TBil K FBEF
W, BRAG 8 L (P <0.01) , HAe K4 TBIil K
AL . SRR, SR AR ALT K

F1 K4/NEINLE ALT.AST. TBIl 284k HbE: (X s)

Eeh| n ALT(UL) AST(ULL) TBil(pmollL)
ZH 10 37.03:9.16 37.54 +4.29 4.85 +3.02
TR 9  204.39+67.78* 421.13:84.11" 31.54+6.58"
WMl 9 83.58 +20.78" 169.23 +31.2144 28.30 +7.81
(3 9  184.03 +48.9544 297.52 +32.71244426.51 +7.36
WSS 8 .151.77 £18.58  240.58 £19.612  26.11£9.30
RIFAH 9 69.45+23.94% 119.52+23.36° 18.39+4.99%

528 AL, *P <0. 01 SR IS, 2P <0.01; S5 AT A FI2L b
%, 4P <0.05,44P <0.01

TRETE R (P <0.01) , 514 PR S IR XUER 4 Lt
LR A4 AST K- T RE B E (P <
0.05,P<0.01),

3 HBA/PNRITFHLH TNF-o INF-y.IL-4 .IL-10
LR (£ 2)  Ha A4, SR /N RF414
TNF-a | IFN-y 7K -3 8 3% 74/ (P < 0.05), IL- 4,
IL-10 /KB 5 I (P <0.05) ., SHEHIA Hhas, 22 i
BRI TNF-a KR TR, ZRARITEE (P <
0.05) ; 2= JH-& I 45 B b 5 A 41 4120 IFN -y 7K
BT, 225 A50# (P <0.05) ; £ 25911
AL IL-4 HFRBKTF-BE TR, 250501 E
X (P <0.05,P <0.01); 5 A FIALTFAZL IL-10 1Y
RRKFETHE, ZHFA G E X (P <0.05), 5B
RN B v R A, s I 74 TNF-o0 K N BB
M (P <0.05) ; SECRNERAL LS, 90 iF-& 570 4L
HA -4 FFOKFERE(P<0.05); 5 FREZH
FAs, S AL F 420 IL- 10 3536 FFHK R B3
(P<0.05),

K2 HBA/NRITHLE TNF-o INF-y.IL-4 .IL-10
BB (pg/mL, x £s)

gk n TNF-a IFN-y IL-4 IL-10

=l 10 28.80:0.93 29.29+1.62 33.60:1.39  34.41:2.17
il 9 31.13:1.39" 35.02:1.39% 30.13:1.22* 30.74+1.39"
e SV 9 30.16:1.364 32.85:1.72  31.27+0.93°432.00£1.53
bk 9 29.47:1.06% 33.06:1.14 32.63+1.36°°33.38+1.70
HHRE 8 2917114 32.11:1.27% 31.94:1.06°°31.111.864
FIFAH 9 28.961.72° 30.16:1.36° 31.64:1.142233.18+1.982

T 52 P, TP <0.05; SHRAHE, AP <0.05, 24P <0.01; A A
[L#, 4P <0.05, 4 4P <0.01

4 254/ U2 24 M 0R T A G 3 R (Fas
FasL.Bax.bcl-2) LI (K1 -4,%3) =HA
FasL #ll Bax % H %15, Fas #l bel2 £ £k,
578 HA U SR/ BRUF 44 Fas (bel-2 kK
X ETHE (P <0.05) , SR A, @ A 7
H WPRE 7 Fas R IXKFBE TR, 270
GiiteE (P <0.05) ; 5@ JF & 4 FasL .Bax A
MFRBKTBE N, ZRAGIT#E L (P <0.05) ;
FRIFE R bel-2 B H 1y #ikKF & bel-2/Bax HAE
BE LT, ZREGIER (P <0.05), SHAN
BRI BRE A R R LA, SR F A 4 Fas &
J FasL &P T K3 3 % (P <0.05) ; 5 BRal
i, s F A I 4 bel-2 ik KF BT &3 (P <
0.05),
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£33 HA/NBRTFHLMBMAT AR TE (X £s)

21 n Fas(%) FasL(%) becl-2(%) Bax(%) bcl-2/Bax

2 10 1.05+0.37 — 1.20+0.15 — —

A 9 18.26 +5.65 " 17.54 +5.70 17.78 +6.15" 18.28 £4.69 0.86 £0.37

IR AR 9 16.29 +6.014 15.83 +5.994 17.24 +5.37 16.84 £5.67 0.87 =0.44

[E14R 9 15.97 £2.344 14.59 £3.964 14.67 £5.024 14.79 +3.59%4 0.90 +0.24

WHRHE 7 8 11.98 £3.49°4 14.61 +4.644 16.26 +4.28 15.47 +3.43 0.96 +0.39

I 9 9.97 +2.79% 10.02 £3.19% 18.54 +4.67% 15.41 £3.92% 1.20+0.41%

H S AR, P <0.01; SHETA A, 2P <0.05; 55T A4 ik, 4P <0.05

TE:A Jyas B4 B N BRETAL C IR AUER A ; D o 1 R 4H 5 2 HH/PRIFHLH FasL FEFFIA HE

E S W BEHE AL F A4 141 TR
B KAUNEUITAS Fas JED Ik A
(SABC i%,DAB {3, x400)

(SABC #:,DAB {4, x400)

TN 1 g2 P A 43 /8 B, AT AT I 97 Tl 2 7K OF
VR TP A M () S8 IR BE RN LT 4EAL L | A 358 403 T 4
MIfE 5, AT 8 1A ) CD4 " CD8 * 4 Jifi it Kk -, 32
EHLARGRE ST ST A X ConA T8 HBV 453
DR/ BR P e P 40 40 th LA R A P LA R vl
Be 2@ L HBV DNA., 2ic38 T 4 M A i ik 44k
SR KTk i
H1F HBV 24 T (i LA S sie R GG 4k, 7= A4 9F
T THCAS h A M DR , 3 S 41 i R 72 28 B PR 4 0 S
PR . DR GBe RS JE HBY B J5 A 1
k%ﬁrﬂﬂ@ﬁ%ml%,ﬁﬁ%@ﬁﬁ T 200 (Th) R 2 253

1

ConA Jit— ittt %  7E RAMK S , 1 UM
T AN 5%, Imose M % Jititi BALB/c #fik i
5H/NEL ConA 8 h J AT 31 W . 1 22 P HF A % , JFE
WHRGIHLE Y CD4 " T 4UHIA § o HeZh 5 A 2
PRI 9 S AL 3 AL, BT LA Con A i S5
SRR R ERAR AR TS RO, o B2 R
SRR, b A LI L LB S 3 B AL R
T R 32 S RS BT , “ e, AN 2 AR
é@ﬂaum AR TG A %ﬁ? ARURRPNAR  SHURY SR A 8 DIAROC. T Th1/Th2 2 6T i
LRI ARPERT A A0 )7, BOGTITE BERELFIAR, R HBY B PG T2 0L 100 S0, Lk
?%E\\\}%L’%%%éﬂm 7 BATARFRE LRI, L2 A0 IFN-y o 0 T 200, T 5 5 e
E PRI, SRR R TS PEGE R, SR AN A AR L 1 4 5
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3 AU/NEUIFAL bel-2 SR KL LA
(SABC % ,DAB 1, x400)

4 HU/NRITAZ Bax JEPKIA UL
(SABC i%,DAB {5, x400)

SERES, B T 3ok JE 6 th 4 5 4 B 5 5 DA 2
IL-4 . IL 10 g £ty Th2 éﬂiﬂ@xJTﬁﬂ%ﬁi@ﬁaﬁ hZs
i EL Th2 i LA 67 ﬁﬂwwﬁ%ﬂﬁﬂﬁ Thi émﬂ@
E‘faﬁ@hﬁrﬁﬁﬂi@ . TNF-a aﬁﬁﬂz\
PR T2 A @Hﬁﬁ%mqﬂa R, B AT

PR IE M fl & PR, HL B 0 10 P B 4t i, 7R AT
T AL P PR A 2 2 G A 3R B I 5 17 H. TNF-o
IETE'FZ& ConA JFi i i EZ A MR . A58
ST IS, R R AR TNF-a IFN-y 7K
%’Jﬁ@ﬂf“{f&,ﬁﬁ IL- 4 IL-10 JK-F-Jhe , Bt ] IR
Th1/Th2 il , 2 1 LA A 2 i3 | 1 4 1 T 4L )
IO EB T HE R A R o
A T (apoptosis ) J& 2 4t il A HLA S PR FE B
WRE YA N A EE B R h i R T ) 4t i 3= 3l 3t
ToR R, NFRFR P RSt T . H AT NS5 4 i i
TS IR AR 1 38 A AU T 32 A % SR (A9 P i
PEAIN BT B . Fas 324K - Bk R 002 0% 40 i
TR EENZ AN iR, Fas A FHRLT (558
it Fas BN 32 44 i #H B AR 4% o 4 A 2 e
AR F 5 Fas 2, R E 200 TIHAN T 4
ML, Y iE AL T AR T 1Y) Fas LA S0 40 i 35 16 19
Fas SZiR45 A 0% 5 , Fas MIAET 4535 (DD) 5 Fas
4 5% %6 T 3, ( Fas associated death domain,
FADD) 455, 80 K11 & AR S M~ I iR 2
F i ( Caspase-8,10) , #E i #4§ Caspase- 3 Fl1—
ROV, s R AP T, Bel2 &2
— M EZERXT YU M TR Y T, Bax oA bel-2 Kk
AL AT bel-2 ByIEE, R T2, Bel-2 HH A
Bax & BRIz AL T AR A ISR AH i #5 |, bel-2
R E SRR R R, B IR R TR R A R
C B ML, e R Zbi R i 2 8 % . 2R 1M, Bax T
A2 C Rk, S s P28 (ROS) 1y 7= 42
eI T2, Bel-2 RIEHE A RE, K&
o BRI 9 B [RGB T FIRAE . FESRBE X
SILJE L, Bax Fik iy FVERE EE W] & T bel-2 3 H
Zik. Bax A5 bel2 AR Z RIEIFH 2K
15, N5 335 Bax JE ] AR, s g st fr
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SR I 700 R AL 1) 2 22 5 1T 1), SR A R T
P EEL 40 0 ST A T B 400 L O T 4 T 1 T B A R
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