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Protective effects of tetrandrine against congenital diaphragmatic hernia in rats

JI Yi, LIU Wen-Ying, CHEN Si-Yuan, WANG Xue-Jun, YANG Gang, XU Bing, CAO Li-Ming. Department of Pediairic
Surgery & Center of Children Medicine, Sichuan Academy of Medical Sciences/Sichuan Provincial People's Hospital, Cheng-
du 610072, China (Liu W-Y, Email ; wenyingl@ 126. com )

Abstract: Objective To study the protective effect of the prenatal use of tetrandrine ( TET) against congenital
diaphragmatic hernia (CDH) in rats and possible mechanisms. Methods Pregnant female Sprague-Dawley rats were
randomly divided into 3 groups: control, nitrofen and TET treatment. The later two groups were administered with nitrofen
by gavage on day 9.5 of gestation. On day 18.5 of gestation, TET (30 mg/kg) was given by gavage (once a day, for three
days) in the TET treatment group. On day 21 of gestation, parts of pregnant rats were delivered by cesarean section and
amniotic fluid was collected. The fetal rats were examined for a diaphragmatic hernia. Lung histologic evaluations with
microscope and immunohistochemistry staining of TNF-a were performed. TNF-q in amniotic fluid was detected using
ELISA. The remaining pregnant rats were allowed to deliver spontaneously at term. The survival of pup rats was observed
until 24 hrs of age. Results In the nitrofen group, significant lung hypoplasia was presented not only in fetuses with CDH
but also in those without CDH. Stronger expression of TNF-a was observed in fetal lungs and amniotic fluid in the nitrofen
group, even when CDH was absent. The TET treatment group showed improved lung development compared with the nitrofen
group. The incidence of large diaphragmatic hernia in the TET treatment group was lower than that in the nitrofen group (P <
0.05), and the expression of TNF-a in fetal lungs and amniotic fluid in the TET treatment group was also lower than in the
nitrofen group (P <0.01). The 24-hr survival rate of pup rats in the TET group was higher than that in the ntrofen group
(P <0.01). Conclusions Prenatal use of TET can improve nitrofen-induced pulmonary hypoplasia, decrease the
incidence of large diaphragmatic hernia and increase the survival rate of pup rats, possibly through a reduction in the
production of TNF-a in fetal lungs and amniotic fluid in rats with CDH.

[ Chin J Contemp Pediatr, 2011, 13 (5) .:401 —405 ]
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56 K B ( congenital diaphragmatic hernia,
CDH) J2& T # i sl 0L i UL & & B4, 3 80U s
DAY #5011 — o 51 R P 0, LR SR 2
1/2000 ~2500""" . CDH {55 Pl B 43 = 1y 2 WL il
WA T, HAGMBTGA 697 F BB A Lok 48
HAIMM LT AR R E, & X% CDH # L
AT T R AR RE S8 R B I AR ARIB YT, H
FAE ] B SE T R AT ik 50% ~ 60% |, i WA CDH
BOLIFET R 100% 2 o Bl MR S8 E 2, 72
%y 505 2 H % (tetrandrine, TET) 3 5 , B 534 b
o DRI i B R BRI R BN RS i 3l ik
JE, 42t CDH Jffiifh) 43465 sl , g 2 vl fe ki
i i — s A K T K (B I R
R EN A, A KW F7KF 0 5% A& CDH i
Jili & B S HME— A R R AR S R LTI
JE R eE R ST R SR AE A T (tumor necrosis
factor, TNF-c) J2& Fi 3075 149 B A%/ 150 103 20 JE 58 722 A
— P 2 S RE A M DR T, S K 9 TNF-o 7]
A I 3L Rz 0 o T FER B 18 3L Bz 4
HIAWTIARTE 7% T4 [RIE, TNF-o REHIEKG
Jiti ity A BT A0 P 34 5, 2 e D A B, FF R s T
R il o 24 i, 490 7 6 TR 3 MR R AR R o AR AT
WRe S R LS L E M A BT AR EIL,
LK GEIBAF W T TNF- 7K - 11 55 3 100 o o
PORTUS A BV AHIESE L i B R S
CDH KA, UL TET A+ Fisk it , WAL G il A 2
K TNF-a 17284k, #F— B4R 7 /i 45 T TET X
CDH Jify B2 i e AR AL .

1 RS

1.1 KFIRigHE

o e ik R AT VA T ) A 4R TET 1 5 Bk
VO ERHEY I R A RR ] o See A —Hh i i
TNF-a Ui ( Z£[E Dako Cytomation /A H]) 3 —Pi A1l
FPiR TeG Uik, BT W a5 B DU 78R
PLFEA W, KRBl TNF-o ELISA 35 & B 3¢ [
ADL A w], LRVl DU A8 BE 24 R e/ a1 48
BB B gl 52 36 v 0 4243 5 Olympus D't 27 (i (il B8
(Olympus BX51) . K14 K4 &4 ( DP Manager) fll
Image-Pro Plus V5. 1 %l KGR o3 A 44 e 10 )1 45 B2
FREFBE T4 N R e 40 B R A O it
1.2 ZhYERWEINSAH

Sprague-Dawley (SD) J B i 101l 4 B 2 2
B/ U )14 N R B2 Bt 55 3 2l 0 BF 5 e B2 43, M il 34

SHERR 17 L e R IR 201 438, R AT R IR
Fi, 12 h J IUME SRS 3 2 i 9 1 B AR T R, DA
BT BRI WA 0.5 do 42 9.5 d BPHE4 R
PLAr o BRZH (10 ) (BRECEELL (12 ) J& TET 4
SPHOIRYTAL, 12 R, AR Bk "
CDH K FRUBERS, B . bR Sk 2 59097 410 B 45 TR
Bk (100 mg/ H, 7 F 2.5 mL SO ) x4
MBS TR, 22 18.5 d,JAITUL4 T TET
HEH (B H 30 mg/kg, 1 W/ H,EZE3 d), % BRALFI
PRE L 25 TR AR AR K . FEHR IR IR LA JC IR
TE B, o ok e Bk 4 T BT 1 i BRI 43 A i 4L
TG B4 e SR T I A1 5 B 3697 4 HP T B i 1)
5 R 20 M IR TG 7 AL, TE R ) o8 TERRIL IR 7 4L
1.3 FKEMARERAR R E R R #HE

W AT ORIR B 21 K, ML O IRAL 4 2
FRELEEA SRy P s 6 2, I E L2244 0. 03 mg/g
X AT I 3 Gt R )y U B R R B
I, F M BB HESI , 1.0 mL 4 2R i
A FRERANFAKL 0.5 mL F T -20°C Wi, W
Hh G BB R 7 BT Sk b B, 48 B R I R D 11 O
Jba F , B I VR 000 P 0 R A A, o o B VR A0 i 41
EANREEY WA R g/ AR VBN LA A= LG O]
WS SAE Gy Ao FE 2 A W, B B 20 B AR
FUECH 10% 1 AR R Syobfo [ o B 22 B Al
AR IR (4 £5) &, WEIE SR IG BUA
TR AR A 67 L R /S Ol L e 5 K
50% Fy E AR ) B N A o
1.4 Kkt TNF-a 2ERNE

KBTI 0> ABC-ELISA 3 5 4% 2H K il
oK TNF-a (1) 85 i, AR Dy 0 43 B 70 & 1
S
1.5 FALARERSENERAANFRE

H [ 8 A2 10% v 4 2R bR b i il 2 27
24 h AEASS I, TRAORS -2 g o LR fifi 2 41
BB MO W] Image-Pro Plus 5. 1 EHZRS-Afrc4-
FE RN LB Al 2 2K BB 4 L, e e i 76 5 il
Js TR A L Jifi 6L T AR LE (PAA% ) o FE
ML F YR LsAB 1:(SP %), 241 0. 01 mol/L
PBS(pH 7.4) A8 —HifE 4 Fixt i, 1: 100 anti-
TNF-o A7t BRCE s P T4, 40 i RS i 3 b 1 B
Pl e e S B . WK TNF-o 7645 41LIG T 43
Ay Kol 7 TR B SR A Olympus EIGCR AN, 1
400 FEORET T, 2RHL 2 MASTE B LT R A2 21
8 TR PR e S50 A [F]— WU o 1 SRR e
fH(I0D) ,
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1.6 FEFR—MBEROME

B 6 HARUEH ARG, WA A2 R
A EERIT R | 7 A1 B M BE G 09 B H 5 A7 SR AT PR
S Ar R AR EN 22 5. WEFRAERG
24 h NIEDL, LERCAS AT R 24 h FATE 3R
1.7 SitEDH

KT SPSS 13.0 BAF AT 5e it 50 . IR
FHHSAE = FRifE2E (x £ 5) TR, Z AL LR T
22530 s THRCRBE T A 3 B R FEBCR TR 5
K. P<0.05 A2 5 A5 2# = .
2 #R
2.1 PRRARALA&ETER

21 d B, TR 4 HARREE - i iRfr 47 2,
YOI L. Hfth 2 41 12 HA L A4 7= R AT
143 H b BRECEEZ 69 HiRYT 4 74 2 A IR
B 97 B, W% 67.8% , IRl & 4 T4 ME
86 H, 5 Mdh S AL 89% ;L L E KIBIL & 33 H,
7 ZE AR ) 38% i N AW £ E N,

HUGEM . I8 &4 A 11 2 JCE RIgE
o BRERELL S G T 4 G BUR BRI 3 5 47
H(68.1% ) #1150 H(67.6% ), 2 RIG1H5 X
(x* =0.005,P =0.944) ; Horp T8 Ji B KR 19 i AT
B 21 H(44.7% ) 512 2 (24.0% ) , =550
PHFE (" =4.616,P =0.032) ,
2.2 EEFKRNSREHAANEER

TeEE LS X RRA L 4U% B AT, il 2544
IR, IR 22, i 36 () B i T 34 29, W e =<
AR R PR AL P, TG TE IR TE AR,
IREH R T 1 25 , 240 8 2 K, it e 2L T /) it s ]
B, Mt vt A5 A it 8 2 AR AR AR A el A, A ]
WA EARIERMN 67 A A K E i TR
Tk 2L, Ff 9 T RR A, it ot o A2 T, i A DL ¢ 2 2 iR
WP PR S TSRS R IR R ZH 2

X RECZH G it b, il B s 4 e B S A B R A e
WA /DI TNF-o 35 ; BRECIEZ h JCie A Jo iRl
T8, Y5 m] D Ji 5 Wk 400 L S A b R A i b
F 240 B it ) 5 R B A B 8, TNF-o0 K35, VT4
H TNF-o FIRREAIG, B2 FXF R4, WLaR 1, &l 1,

F1 RARBREVMFERARRBIH TNF-o SEHLE (v29)

2051 AL R (g) Jifi EE (mg) i/ R e (mg/g) IR L (% ) B TNF-o (10D {f x 10%)

X BEH 47 5.18 £0.29 179 =13 35+5 60 =8 10.4 +0.4
AT 47 4.41 £0.33" 114 +8° 26 +5° 38 +6° 54.5+5.7°
o0 [ZEATE 22 4.36 £0.41° 108 +9° 25 £5° 42 +5° 49.8 +6.3"
WA T 40 50 4.33£0.35 130 + 10" 30 +4° 52 +8° 30.7 £4.9"
TCNEAL AT 2R 24 4.49 +0.48 138 £10° 30 £5°¢ 54 +7° 32.8+5.3¢
F A 16.544 98.617 19.975 59. 148 147.283

Py <0.01 <0.01 <0.01 <0.01 <0.01

a: GXIHRAH LLEL, P <0. 015 b SHRINZH LLEL, P <0.05; c: 5FEMGH HL#, P <0.05
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2.3 ELISA # il 3

K] 2 R4 L E K TNF-o (&, 5 4fa) e
JK TNF-o 1) F5 1 22 570 Gi 2478 L (F =57. 349,
P <0.01), 25 TRRAmkig H 2 R, iR RIcief
NI AL, /K i TNF-o f 5 28 THR (P <0.01)
TBIF A2 B2E K T TNF-o0 114 55 5 550 I 2 ik 2 ) i
FEAR(P <0.01) fHA = TR HRZH (P <0.01)
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L
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4

B2 £EARRREKST INF-a SELE o 5X B4
B,P <0.013b: ST, P <0.0150: 5TRMHNLLLLEE, P <0.01
2.4 TET XM{FRAFE R

34018 HARITURNR 22 d ARSI, R IWA
WG, BRE R SR 7 AR A AT RIATE 5 51 h
5.0£0.5 }5.2+0.6 g fIRTX HZH1A 6.0 £0.6 g,
R HAGFEX(F=13.92,P <0.01), BRAEME
H S RIE R R IR F] 54% 7R 24 h fE36F N
(24 £7) % , B ERT X IR (96 £4) % 53557 4l
FFER 24 h £EI5 3R (39 £6) % PR A EH P2
A EX(P<0.01), WK 3,

100
80
60

40

24 h (%)

20

0

Xf B 21

B ik 2

T

3 FERF24 hFFERIER
P <0.01;b: S5FRERER AL, P <0.01

a: 5XF R4 LR,

3 itig

HRIrE BN BR G REA 5 AAL TR, BES 22

i PR AR A O 38, DA T 06 1 AR PR Jo A gt o R
SECDH M R AR, N4 Z A CLE %
PraAL It AEIRYT CDH ™ [HA BT BN, B4
T BREEEERE B[R N T DL 2R R AR 22, e
AR IR 14 2 A 28 0 7 G 40 38 B i 14 2 75 45 2
E 5 H R I R 52 B 5 S e WF 5T 63 552, B A
JR R S5 25 W fe & fe #F CDH i il 19 0 1k 5 A%
B, HALHR A A R TH A ER

TET J&—7Ff A CRHE Y3 7 O AR R IR B XL
R R I A T, S B ) Y T A R A
FAAVAT A& 46  Drerdefb v b A 3k s A
TR G5 e . Ah, TET i REIIH £
PSR M 35 AL , D004 TNF-o 16 N 19 2 Fh 4
I DE I A e B TNF-o 3642 2| R T 0 3y B 45t
Git R BB BUS . B TET 2 BIE F &I, I R
EEHTFIARIT LT dEAL Bl S i 30 ok 25 e B A i
gl Lin 200 % B TET 8 23 b ok 3 X B 0 1
SECIRA R R TS B SRSk o AR AL i
Bt R B, TET BeAESERG ity SP-B 15 1, 12
Pt CDH J I (9 434k 5 B, FEAL A AT g 2 1ok 4
Fram A Ny FRSE R e s

TERG BRI & (IR 16.5 d) J5 44 T 22 R 25
W 1 AN 100 s i BT A6 RO IR LBt . A<
FELE RN, R T B A U R R R K
35 AR LR 53 94 2 2, il % 75 A B AT B A L X
SCHRARE—EC o TTEIE iR A ToiRAN , TET HfE
I3 2 o il /AR T L, AR AT NG B i ] e S
ST AR LG, AR A R T o (H 5 A R A
(9.5 ~11 ) TFHEEZR A E FHUORFE, IR
I 2 T TET #E S B AR A REREAR IR (1 5 A
HIRETEAL I & B 4 ) B 2 5 A1 5 AR ) 42 2
UL % 75 S IR L SR e e B R
AR WUB T BE S I R Bk R TR AR,

EREB T, TNF-a 78 27K 5 16 I o 25 5 4%
1%, 24 TNF-o 3o B FE IR XTIt 2H 2R B % 5 B 10761
VEF o AR 6 Al phy e i A i, 5 50 4. 1]
Fe MAE BESS IR TR REIH] SP-A S SP-B 2 i A 15 1k
PIBRAE R . BAIESE, TNF-a 2 584 JLIEI
FHHLZRAIE SCRE TR B A R LA 4 55 2 Fh
FT3RE G B A2 . T ZE CDH i BRI 2H 21
Hi TNF-o 3538 2, 48R HAT g5 CDH BT K
A 50 BUAN BIFTE % BRI 4 A1 i 0 ok 2 i 40 At
A TNF-a 25815 5 (9728 1 SOE , AT S 3K
EREFSHD . AR ERELR 9.5 d 1T
DA 2 TR 5 MR 2L 5 G R 91 26 8 B3 7K 45 0 J
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H) TNF-o &5 34 81 &, X Ui W] TNF-o 7E i
35 i3 £ B AN PR R L
0, IR IR LR SR 5 R 0 o TAENR LA A& LA
JG 45T TET T3, Joie i B2 & A IR e i, 2
KB JE Nt TNF-o 2 12563 T R, 2 W] TET Xf
TNF-o 35K 1 5% Wil A S 56 T X0 i@ WL & 8 1 52
TET Z it DAREARS £ 2l 2 1l & B /E R, 2R A
T TET 8915 CDH Jiti & & it ##H TNF-o 5§
(235 7KF , X Ui ] TNF-o 7] g2 550 CDH fili %
AARMEENTFZ—,

A 5% [R) B 38 2 BRAE 4 Uk v e 3 45 7 TET +
P, BEFR A7 By 24 h £E35 A2, 5 SOk H GE 9 2
AR ARIAE R (E TET £EF A ALE] AT e
S Rt A B S TIRE , A & R AR L i & A=
F, A, TR EIZH TNF-a B85 8U M2
HRARE SN | 1S A4 1078 e A5 400 00, AT At ) L R
HRE s B IS RE S 1R 7 LS RS R
AR EIL, FREARL 7K B AE 43 W b S5 1
1) TNF-o 559 10 % 3, - LAY A7 2 ]
BB ER.

ARWFFEUE S =R 25T TET T I00 R 5 ik 15 5 1)
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