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[FZE] B8 BRG] P 1RSSR S AR AE BB X A 4 b -6- IRl S ( G6PD )
ez KB s m AR B TR iR RS M Wistar KEBENLS R 10 41, B4 10 B, 2081
WU (ANTATATANEL ) | FIPEXT IR (45 TA3ERK ) o PHPEXTIRAL (45 TR ) | 2 R E e (45
T 134 mL/kg PHAEE IRV ) .« 4 5 AT 4L (457 26.8 mL/kg BHAEHE IR ) . 8 AR AT &4l (45
T 53.6 mL/kg AR RS HIRIE ) . IEERIESRALA (4 TR&R 6.7 mUkg, WEEH 8 mg/mL GRAEEEEY) ) |
HYR I AR AR (4 TR N 6.7 mL/kg, HeJE Jy 40 me/mL SARAEIR B ) | mHE AN (ST HRIEN
6.7 mL/kg, ¥RJEN 80 mg/mL BRI ) | WA RIE SRAEA (AT RIEHK 6.7 mLkg, N 160 mg/mL
ARG ) o BRIEF SN, HARS ALl SRR GOPD Bz A RUBIRY, 38 i Ji XYL (2 M S B HT
KL AR SRS 41ATHIN 25 AT Ab B, R a5 B0 0 AE ARSI ARG AR S i s A, LR
M B ARLT ZE AL K. R GOPD Stz KR4I AR, o XYL AR . S iERITAR L,
PHP X TR A 25 24 i 2D AR AR I, U0 B I T A RS R ZRZE A 23 b8 LT (P<0.05) 5 AS[l5 e R4
B AN [V 3 A AR 20 AT I 2T A0 M 43 LU 2208 TR AR ik (P<0.05) o NJRIR 2 AT AT #2421 22
[ MR LT 2K 3 A BH M BRZE 1% ( P<0.05 ), R [EIHREE S AR AR LR M IRLT ZKOPAIGTF BH M X6 i ( P<0.05 )
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Effects of Yinzhihuang oral liquid and Lonicera japonica extract on hemolysis and
hyperbilirubinemia in rats with glucose-6-phosphate dehydrogenase deficiency

LIANG Tian-Qi, TANG Li-Jun, HUANG Wei-Min. Department of Neonatology, Nanfang Hospital of Southern Medical
University, Guangzhou 510515, China (Huang W-M, Email: hwmnet@?21.cn.com)

Abstract: Objective  To investigate the effects of different doses of Yinzhihuang oral liquid and different
concentrations of Lonicera japonica extract on hemolysis and hyperbilirubinemia in rats with glucose-6-phosphate
dehydrogenase (G6PD) deficiency. Methods  Male Wistar rats were randomly divided into 10 groups (n=10 each):
normal control group (untreated), negative control group (saline-treated), positive control group (primaquine-treated),
low-, medium- and high-dose Yinzhihuang oral liquid groups (13.4, 26.8, and 53.6 mL/kg, respectively), and low-,
medium-, high-, and very-high-concentration Lonicera japonica groups (6.7 mL/kg administered, containing 8, 40,
80, and 160 mg/mL Lonicera japonica extract, respectively). A rat model of acetylphenylhydrazine-induced G6PD
deficiency was established in all groups except the normal control group, as confirmed by the morphological changes
in erythrocytes observed using Wright's stain. After treatment, routine blood and biochemical tests were conducted to
measure hemolytic indices, as well as changes in total and indirect bilirubin levels. Results Rats with G6PD deficiency

[ ik HIH ] 2018-03-22; [ 232 H I | 2018-08-09
[fE&E I ] By, B, B,
[WfEES ] FAR, B, BEEN, #i%.

769 -



F20E oM

b E %A ILA R E

Chin J Contemp Pediatr

2018 4F-9 H

demonstrated irregular erythrocytes with a lighter-staining center. In the positive control group, the red blood cell count
decreased, while the free hemoglobin count and the reticulocyte percentage increased, as compared with before treatment
(P<0.05); in all the Yinzhihuang oral liquid groups and Lonicera japonica extract groups, all the above indices except
reticulocyte percentage returned to the levels before treatment (P<0.05). Compared with the positive control group,
all the Yinzhihuang oral liquid groups had significantly reduced total and indirect bilirubin levels (P<0.05), and all the
Lonicera japonica group had significantly reduced indirect bilirubin levels (P<0.05). However, the total bilirubin level
was significantly higher in the Lonicera japonica groups than in the Yinzhihuang oral liquid groups (P<0.05). The low-
dose Yinzhihuang oral liquid group demonstrated a significantly greater decrease in total bilirubin level than the medium-
and high-dose Yinzhihuang oral liquid group (P<0.05). Conclusions Administration of high-dose Yinzhihuang oral
liquid and different concentrations of Lonicera Japonica extract do not cause hemolysis in rats with G6PD deficiency.
Yinzhihuang oral liquid is more effective in treating hyperbilirubinemia than Lonicera Japonica extract. However, the

efficacy of Yinzhihuang oral liquid may not be dose-dependent. [Chin J Contemp Pediatr, 2018, 20(9): 769-774]
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IR MGG, IR A I 1 BB AT #2006~ RN
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FHE SR AL R B PG B 1 IRV 21 i G6PD it
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1.1 RKF 5B
PIHE B IR (bt Aedid s R R AR 25 A FR
ONE) , AARAERE (bR s R AR 2 A
FRcHE], H5: T272497) . KEL G6PD ELISA i
Mg C BilERH AR A RA R ), PR i
YU R g it I £ B I (R A
TR ) , CBERME (APH, & 98%) |
fAZ Mk (58 98% ) . EDTA K2 EL55 R4
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RS S Y, S XT-2000i ) , 42 H 3l
ARSI () R A SEse s Wi iy, #35h H
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1.2 G6PD = K RIREFl&

e E TP 20 40 i I GOPD 36 Pk () 5ik 4 AL
HI APH #EATHERE ¥, L 1 g APH+100 mL 2R B /K
BC I 1% e B2 APH %M, % 1 mL/100 g 57 £ 45 i
SR BUIE s 1 8, AR P 1k, iS22 d,
RISl GoPD = A fUs R B,

1.3 &R HEIE G6PD &M

Bt 10 H 7~8 Ji & Wistar £ 3¢ & M M K B
(F W ERRFESS G Yot ) |, hE
200 £30 g, 43 THERET, SRUEH 2 K. S 4K,
W6 K. A8 KN 10 KM T R ME R )5,
R B G6PD ELISA 1251 G A K FRZL 40 ffd GePD
Witk , DRI AR RIS K LI 40 GoPD i A% 1k
T
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T 13.4 mL/kg BHE B IRV 5 4 %500 ik pa HE S 20
APH Y& B I 5 45 T 26.8 mL/kg P4 4G 2 1R K5
S FIEPIHE L] APH A AN IS 44T 53.6 ml/kg
PIAEHE IRV IE R W SRR . APH 1A
JE45 T 6.7 ml/kg, VPN 8 mg/mL SR ALY ;
HURE SRR . APH SRS 25T 6.7 ml/ke,
WS R 40 mg/mL S ARAEEEIY); = kT SRR A
APH M I 5 45T 6.7 mL/kg, HJE M 80 mg/mL
SERACSEEY); W R B SR AR . APH BB
UG %7 6.7 ml/kg, WE N 160 mg/mL 4 # {6 48
B,
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SR MLVE SR 0.2 mL, RS 5 3 I BE AL G 5
B 10 R, A H TR RIMyE R0 0.2 mL,
Sy TER R, 7 AR T SR A .
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M1 8 F{E.
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AT 84+19
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F i 9.183

Pl <0.001
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2.3 EWAIESAKXRMEXEMBIREN
RaSiWN W8 =x LTI A b i QN A
PRS- | 3 L0 A R ZRZE AN F o FE
BEFTGIFE XL (P>0.05) o #5454
IR REARAY0ha 4 O [N = B G N Y | EA R 4 S
IR ZRZLAR ML 5 o FEAA IR T AT ( P<0.05 ) ,
TR EAR L. 245 TR rEmm, BRI h
T MLFFEE R, AR RIKE 2 LA K F
(P<0.05) 5 HEARMIHEOMNINLL S H KB
AT I, R I ZLEE KRR 4240
o e AR A 2R A 4T (P<0.05) o BR
FHAPEXS B2 AN, R A AR SR AL M H &, i4r
R R B LA KPR 48 25 )5 5 AT HL R
ZRHTGIFE L (P>0.05) 5 (UM 4 E

I3 UM AT K (P<0.05) , {HAN[A]F)
IR G B A S R AR S B X IR L, 2R
WG L (P>0.05) , W 2~5,
2.4 BT FAKRIMBRBIEMEZEREIETL
95 TR TR ) G g AR B IR S, A A R
JIFL 1 3% ) 42 0 21 22 7K 7 35 488 BH PR X R [
(P<0.05) , HATARMKRESRILE, £S4lnE
JHLT ZKSPAE T BT B2 (P<0.05) , {HAJHZT
ZARFETHAFEEAE R (P<0.05) , SHEMXT
M R TgEE X (P>0.05) o MIRHEST
LA, 5 4 A% 500 5 HE B2 A 8 A% R A A AE B
HAHEE, 2 57 P HE B2 25 24 n R B IHZT oK
SRR A S e (P<0.05) o WLEE 6~7,

*x2 BAKXKRAHIRMPIARITELLE (x+s, 107uL)
- . — éI‘élHHf!iﬁ'#Z P P
TR AR e

BE A% R AL 10 6.74 + 0.63 3.13+1.18" 5.32+0.39" 40.410 <0.001
%S R A 10 633+ 125 3.94 £ 0.90" 5.70 = 0.79 12.447 <0.001
2 fEFIE AT P A 10 6.71 +0.45 3.87 +1.09" 6.39 +0.21" 36.021 <0.001
4 fE I R AT i 2 10 6.40 = 0.55 3.67 +1.25" 6.15 + 0.34™ 25.601 <0.001
8 5] ek P HE A 4 10 6.41 £0.78 3.67+1.25" 5.86 +0.70™ 25.601 <0.001
IEF W AR 10 6.80 + 0.96 3.38+0.87" 6.98 + 1.06™ 38.292 <0.001
Pk R AR AL 10 7.10 +0.45 3.15+0.59" 7.21 £1.22% 71.712 <0.001
VRIS AR 10 7.04 +0.41 3.38+0.75" 6.88 + 1.07" 65.627 <0.001
i VR JE A AR AR A 10 7.02 £0.39 3.30+0.67" 6.84 +0.94" 72.423 <0.001

F1ii 1.752 1.019 6.320

P1H 0.099 0.429 <0.001
W a7n IR S PP BRAL EER, P<0.05; b /s 5 RIZLEACHT LI, P<0.05; o 7~ SRR L, P<0.05,

#*3 BRAKXKRAHAEMPMIERKFELE (xzs, ¢L)
NP
4151 » —__ UL Fii Pl
TS AR e

B R 2 10 148 +9 80+ 30 127 +23" 36.864 <0.001
IS ek 2 10 144 + 12 86 + 34" 146 + 11 14.512 <0.001
2 f5 5042 P HE A 10 152+ 8 98 +29" 145 + 9™ 21.103 <0.001
4 fE R R AT B 2 10 147 + 11 98 +29" 144 + 8" 16.973 <0.001
8 5] et P B A A 10 150 £ 8 97 + 33" 139 + 22* 19.915 <0.001
IEH R AR 10 13718 85+21" 148 + 9™ 93.527 <0.001
e BE AR AR 2 10 140 =7 80+ 19" 142 £ 7% 108.553 <0.001
VR E SR 10 137 = 12 85+ 20 143 £ 9™ 104.317 <0.001
W e vl i 4 AR AR 2 10 134+ 13 85+21" 146 + 9™ 78.348 <0.001

F1ii 2.624 0.801 2.361

P1{i 0.130 0.604 0.025

T a s SIS AL BIPEX IRAT AR, P<0.05;5 b /s S RIALERIET LA, P<0.05; o /5 RIALERUS LA, P<0.05.

772



5520 % 45 9 1) PE SRR E Vol 20 No.9
2018 4 9 A Chin J Contemp Pediatr Sep. 2018

x4 BEARRABAWELHPMIELKRFELLE (xzs, mgL)

Nroueiy z 7 NP
415 " S— R S Fi Pl

T ] TER 5255
[H: X i 2] 10 44 + 26 372+ 14" 198 £ 91" 88.111 <0.001
ISk %of i 2 10 30+ 13 363 + 9" 49 + 15 96.606 <0.001
2 fEF P e EE A 10 75 + 26 366 + 12" 58 + 16" 88.057 <0.001
4 fEFRI e 4 10 52429 367 + 18" 68 +36™ 271.339 <0.001
8 177 B P A P 40 10 63 +56 363 + 13" 70 + 50* 130.010 <0.001
IEH R AR AR 10 44 + 30 372 £13" 77 + 61™° 342.891 <0.001
Rk B AR AR 10 49 +23 373 + 14" 51 +28% 303.193 <0.001
TR SR 10 40 + 19 375+ 10" 60 + 25" 171.564 <0.001
B v 4 AR A A 10 56 + 38 372 16" 61 + 32" 203.642 <0.001

FAi 1.804 1.047 11.435

P{H 0.088 0.408 <0.001

T a s SIS AL FIPEX IRATIEER, P<0.05;5 b /s S RIALERT LA, P<0.05; o /5 RIALERUS LA, P<0.05.

x5 BEAXRBRAAWEMNHNALBEESBEEER (xxs, %)

AL 5%
- . _ H/;lﬂﬁﬁﬁ’ﬁt FlE Pl

AR TE )
[H: X i 2 10 5.1+£0.5 51.8+£6.5" 26+1.7" 352.066 <0.001
IS %o} i 2] 10 44+09 51.8+7.3" 15.6 £ 4.3*"* 206.652 <0.001
2 fEFIE AT T A 10 49+15 55.0+5.8" 14.1 £2.9™ 117.852 <0.001
4 fEFI R e R 4L 10 5.0+ 0.6 552 +10.1° 14.1 £ 3.5 200.388 <0.001
8 A AR T 10 53+0.7 520+7.2" 133+ 7.4 357.328 <0.001
TEH R AR A 10 56+1.5 50.8 6.8 122 2.8 299.321 <0.001
Rk B AR AR 10 52+1.0 520+7.7 12.6 £2.4™ 275.605 <0.001
R SR 10 49+0.7 58.1 £8.6" 10.9 £ 2.2 270.767 <0.001
B v A AR A A 10 53+13 53.4+7.6" 113 £3.9™ 244.938 <0.001

FA& 0.910 0.947 14.203

PA{H 0.513 0.483 <0.001

T a7s SIS LB IRATIEER, P<0.05;5 b /s S RIALERT LA, P<0.05; o /5 RIALERUS LA, P<0.05.

#*6 BHEANRAHFBIEIESEEEIZKFILE K7 FEFEFREAKXRRMBBOIELATETEE
(x+s, umol/L) SEEEEE  (xxs)
4151 n pEVilEEaR [z IEERES - . A WmEfE  FREEA
PR %o} B AT 10 3.54+0.39 2.09+021 (umol/L)  (umol/L) (%)
SRl oy: kel 10 3.35+0.66 0.75 + 0.14" 2R EEHA] 10 9.92+2.34 189020 866
2 i b B 2 10 1.89+0.20°" 0.77 +0.21° AEFIREAEEEA. 10 7.27+2.80 1.92+042 70+ 13
4 A5t AT B A 10 1.92+042" 0.71 +0.12* SEHIEPIPEDZH 10 7.45+2.73 1.80+£036 72«12
8 A7) ek T HE 22 10 1.80 +0.36" 0.75 +0.12" F1iA 3.170 0.335 6.635
IEWHSESEAEL 10 3.56+1.94""  0.75 +0.56" P{E >0.05 >0.05 <0.05
vk AR AR 10 317077 0.62+0.12" Te: a5 2 R B EE S AL . P<0.05.
TRV E A ERAR A 10 410+3.05"" 092+ 1.14"
MWW ESRAAEA 10 3.67+1.98""  0.79 +0.56° 3 itip
F1A 3.804 8.747
P1H <0.05 <0.05

M T 2 A A R, e sz
TE: a R S A LEE, P<0.05; bR5 2 £ g . )
SR, P<0.0S: o 75 4 OB R IALILEE, Pe00ss di P H FUEETGE I S0 M TS B A S A AR I e

5 8 I A 41 e, P<0.05, MRS — A R R (NADPH) 2 5H 81k %
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A R

(& % x W]

KAz B A LR BT FUAE [M]. 65T - AR AR,
2015: 34-45.

Xgg, SO A LR R T 25T TR (], I B B
242k | 2015, 35(16): 1515-1519.

FEA . NG, B4 SNt o 2B E R T
Mr (0], "FEEZ52£F) , 2005, 23(3): 418-419.

R WA . I I S S A AL i D TR VR (D).
TN R R 25 R 4) L 2018, 35(1): 176-181.

FAHAR, TR, RNFIT L BEN CBERBETEU N ALl
L A Ak 1 52 ) K R ML D). b D 25 2% L 2010,
35(18): 2449-2452.

Wit RAE, 2ooi | 2y (M) 56 4 R dbst
AR BA R, 2017, 7: 69-80.

BERE, N4 B AF L /NEURTF ORI A SR (7). pu )1 3h
¥ ,2017,36(2): 211-214.

Luzzatto L, Nannelli C, Notaro R. Glucose-6-phosphate

(1
(2]
3]
(4]

(3]

(6]
(7]

(8]
dehydrogenase deficiency[J]. Hematol Oncol Clin North Am,
2016, 30(2): 373-393.

THENPE , e, AR Ak, A . BT B H IR R LA
PR (1] SRR R 2745, 2014, 26(6): 88-91.

TWARAS  ARERE . ASHOOT L AF . PHERTRIRAL T IR IR
5 i RS AEEE [J). TsZh | 2017, 39(11): 2365-2368.
Cuperus FJ, Hatkamp AM, Hulzebos CV, et al. Pharmacological
therapies for unconjugated hyperbilirubinemia[J]. Curr Pharm
Des, 2009, 15(25): 2927-2938.

Fok TF. Neonatal jaundice—traditional Chinese medicine
approach[J]. J Perinatol, 2001, 21 Suppl 1: S98-S100.

Chen SP, Tian LL, Liu FL. Clinical observation of Yinzhihuang
Oral Liquid on prevention of the premature infantile jaundice[J].
Chin J Integr Med, 2009, 15(4): 299-302. ( #3430 )
PRERSC . JEIR . SO R . BT B H IR GePD MG 14
R BRI M S £ A MBS AT 8 05 1 9 52 0 (], TH 5 e v
8245 2015, 10(6): 774-778.

P IR I RO S WML . A B 1 IRIRAY T R H B
Ui I HARLL R IfAE 19 22 O BEHLA BRATFSE ()], e LR At
&, 2011, 49(9): 663-668.

Wt X VLI A5 . B ARAE T \LARAE A R S H
ZESIFSHERE [J]. T TP 2526R5 2016, 41(7): 1204-1211.
Vo NNQ, Fukushima EO, Muranaka T. Structure and hemolytic
activity relationships of triterpenoid saponins and sapogenins[J].
J Nat Med, 2017, 71(1): 50-58.

Thanabhorn S, Jaijoy K, Thamaree S, et al. Acute and subacute

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]
[17]
(18]

toxicity study of the ethanol extract from Lonicera japonica

Thunbl[J]. J Ethnopharmacol, 2006, 107(3): 370-373.

(ARICHsH: JTH)

774



