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FEE . ARBHIT R R W L5 A R Kt N AL A 6 4, B EF AL B A A (RARSHK 0,16
CClL#E i .20 mLekg'«d" . 4547 % S 44K . F .3 7 #20(100.200.400 mg-kg' «d' . AR T F3t) (B KX R 5 20
(150 mgekg'=d'), #4227 dE ML M R oY I MR 2 95 22 5 45 4, 5F 3 AT 2 A L BT IR 4 B AL 45
AR, SRAY SR M D KK BT E S e AT KM ALT.AST.ALP 49 4 % % 1%, SOD
FEHH T MDA #94 FH 4 ST B E R B E T AR SR FHAITE SR ERTE, AR

IT R % Hesr CCLEF 0 ST R4 D AARPAEA,

KR AT E ST HAG D KGR

TSR AT IR 2 AR AL BB A R K (Phiysa-
lis alkekengi 1. var. franchetii(Mast) Makino) ,
MFRER I L0 IR HE 4 AT 45 L i R vy, 2R SR
TR M FE L JE T Y S8 L E A H AR
S EARA AR AR T R T RO A5 3 A 4
i o HRATIEH F TR YT L0 Bk L 9 L HE
PRFME IR A R s . AT 28 2 W R A kT
M F LG 2 — PR BoR AT B2 AR
VRS S L A M S R R AR W I B AR T
WL R, 2 Ko ) vh i) 2 05 2840 & W 7 T e
PRI IR YT R LA B TR SR A
WL E BN Y4 PR AR R AR 2 — . R E
TERFIEH KT 58 2288 00 I s Ak ik (CCLO 5 S 1 2tk
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R AEEER
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HE/12 h /N SR = N,
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Y f5 B #3.2019-03-13
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#E) s HE 5if2r O 204154 3457 & (W T o5 4%
AR A R A FED . MDA 5 SOD i 7] & (i
TFHE D RAEYBARA BRA A 528 B i L (Y
At e 25T ) . CCL 2 ML 7 (I [ RV
Mk KA F AR A D .
1.1.3  £&ME RBHY A HPL(HMS00 A, 3k
FRAE AR B2, Az 4 20 BT AL (U-8021A AU, A R
FIFFA BRAED B bR AL (SAF-680T 7Y, |- ELIA
HIRAFD .,
1.2 Ak
L.2.1 4T 2 3mes s & REMHRITETHRER
523 kg, BB EE 1:15 /K2 2 h, F 80 °C 41
THEARIL h, $2H 2 W A I B B AT E
70% LPEDLTE .60 °C H A T4, TV K IE W
SRR B DBRE R TR,
1.2.2 DRpywmbsethiyg 42 HHEE/N R
U SR 6 4, 45 A 0330 7 3 R 1 4
RIZH AT 8 2205 (PAPS) f 77 42 4H (400 mgekg ') |
BT S PR 41 (200 mgekg ') VAT 58 2 BT
120 (100 mg-kg ") FIK AL AUPE 4 (150 mg-kg').
DL 25 ) 4k R4 25 R FH 1 40 2y L 1E AL R R A
W THEREERBEAKBR LIRELTd, K
W25 16 h 5. BRIEH 4H HoAb 4% 4/ U I
$}0.1% CCl, 20 mLekg', i A #2 75 25 0% o [ /N
SR I EKR
1.2.3 HARE£L5x2 PNEIEEES CCL
24 hF FREAU/NRR BT R, 105k AR /D BRUBREL
I, 28 S ACE 30 min J5 .4 C 4/ 1 500 gemin B
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SHUAE B FA A B A ) /DS BROZR U SR U 2240 i BRI
WEVR 5 8D B, — &R 43 F Al 2L Bk F 4 26
Z R EEREE ,OCT i, a4l OCT il
PR T —80 CLR- A7,

1.2.4 MERE AFF WEIFICHELSAHDR
B B 0GR B RIORS FOIR A o AR 0 A 1) A5 /N
SR NGl | LT A ENP A =i 1 1= AN =Wl L =3
ot E AT .

JIN BRCJFE I $5 H CD0) = [ M B () /M4 iR
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JFHE 20 2955 B 2% 1 28 Ak BUIF 4140 OCT 4
MY 2 ALK EY R R B8 pm) . & HE
et &Y )5, TOREE T W84 41/ BUITIE
HEIE A,

VANY 1R o A = D 1= W = A O 4
MR FHHNZRE &AM (ALT), REXERE A
fifi CAST) Flwa 1 # 2 g CALP) #6037 & 22 4
A 43 B AR I i g b ALT, AST Fl ALP & .
iz A8 AL W 7 AL i (SOD) RN 18 (MDA £
TR 7 o T 2 2050 s T T TR AR T A
JEZH 21N SOD #1 MDA & & .

1.2.5 &4 L5 b 8 ok H 4 i o
SPSS 13. 0 43 # 5 &b B, 5250 25 5 DL F- B {E = b5
TEUR RN, AL TE) 28 ¢ K 00 40 By 4 1) 22 55 b 25 1k
P<C0. 05 U4l m) 22 5 8 3%, P<<0. 01 {4l
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2 BB HH
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PR T e B0 AT 8 22 B | R s ) 2 BRI
IR i 2 A7 I R AR g AR BT 22 0
CCL 5T 80/ SRR T B PRI o KT U i %0 4
8 52 0 A i T P AR (E A% 2 O T 2 e Y
AN
x1 BITESEMIEFRGNR
R E 5 BTt 45 B 80 =2 0

Table 1 Effects of PAPS on body weight and
liver index of acute liver injury mice
- — e g
5] & ﬂ?m% ﬂ?ﬂ)'“?aﬁz
Body Freshliver Liver
Group
weight/g weight/g index/ %
EH 4 38.7741.65 1.7940.34 4.9240.48
LRI 4 35.8341.42 2.07+0.40 5.78+1.18
156 2 WU 41 36.904+1.92 1.8540.23 5.0040.07
AT 2B AL 36.00+1.36 1.86+0.13 5.1640.41
BT 2P R 4] 35.7341.23 2.0140.17  5.6240.50
AT OE Z MR R BE 4L 35.90+1.70 2.04+0.24 5,670, 40

2.2 HWITESEXN CCLIBESHFRG/NRLE
i ALT.AST #1 ALP iH MM

M2 2 ml g0, X b OE R AL B AR 2 N BRI
ALT . AST f1 ALP ¥ B &1, SHEAIA4 i,
I XUiE 2H /N BRIl ALT . AST fil ALP [ 2% 5k
e d 3 AR SR AT 2 AR L b L ) D B
i ALT.AST Fl ALP ¥4 A W #2 B (0 RE A% . 89
ST 20 E R a4l ALT Fil AST b i 2% T4
RUZHFD ALP & AR TR ALZ B AT 8 20 b 7l
4 ALT F1 AST ¢t 2 TACRLZL B 0T 58 2 0%
R AST o bl i 2 (K THIARIA

®2 BTESHENRMFR ALT.AST 71 ALP B9 01

Table 2 Effects of PAPS on ALT,AST and ALP in mice serum (U-L"Y)
4 5] Group ALT AST ALP
EHA 43,4344, 65 69.75+5.41 94, 00=£8. 09
FEARIZH 364.41428. 10"~ 491, 21434, 127 % 166.50419. 81" *
156 % XL g 2 121.32+8.81#%% 113.76+10.33% 7 110.43413.23%
B AT T v ) A 95,4448, 93% % 83. 7046, 75%# 126.01+6.63%
B AT Hh 7 o A 132. 6+ 14,327 % 118.91+12.72¢% % 147.91410. 61
KT B AR AR 2 355.55427. 71 120,529, 88% % 149.90+16. 47

HIEWHLE, * P<0.05, " " P<0. 01 SEERIA ILH . # P<<0.05,77% P<C0.01, T,
Compared with the normal group, * P<C0. 05, * * P<C0. 01; compared with the model group,* P<C0. 05, %% P<C0. 01. The same be-

low.
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REAR , B0 AT 28 2 M v 1) 4 /0 BL MDA & 2 AR
Wl 3. S5IEF 4 BRI B SOD 1) 1% &
AR, SRR A H L R XUE 4 /N B SOD
28 G ETE SN PAS T A ¥ (N LI b TN
B SOD & & Y78 N R F2 B B TH & . # kT B 2 0
FlE 4 /N SOD & & FH i B %,

2.4 BT ZEEX CCLFSHIFRG /BRI

HARFFIE RS0
2.4.1 NEAFRESIL A WE L PR, IR A
AN ERURF IE e TH G W L B N R 206, K5 R
5 A5 TR 21 /0N BRUTE O €20 58 O 1 AR B G R, T R A
B, A7 T AR I 55 PR BE A B R G g 4T O

EHA Lzl

AT LR R

AT L MR N

HOGH SO L6, AR S ST EZ
WEAR R 12 41 JFF I S T 6 1 8 i 11, AT DL/ 6 i
s, B . AT 20 M b R i 2H S e R B
JHF I 25 T8O T €8, R I AT € TE WD I R R
e

x3 WMOEZSEINNRAFHAZLR MDA

SOD H & i
Table 3 Effects of PAPS on MDA and

SOD in mice liver

20 5 MDA/ SOD/
Group (nmolL+mg!) (Uemgh)
E#H 0.5740.12 68.49+14, 08
HERI 20 1.0340.06" % 43,0644, 55%
I0C 2R WL 1 28 0.46+0.03%% 74. 99410, 347 #
BT 5 i 7 B 4 0.524-0.04% % 75.39419. 027
BTG T ) 2 0.8440. 29 66. 9823, 68
B AT AR B 0.99+0. 26 47.9041.03

AU

HITEZ R R

L /R T I 25

Fig. 1 Mice liver morphology

2.4.2 DRAAR@mBEE WK 2 R, ER
ZH /N BRURF /NPt LT 48 6 R 45 4 50 % T 400 i DA o
SR K g v SO AR A A T A M S R L TEIR
SN AR AL /)N B /DN i 5 4 R0 N 40 i R 2=
L o sl ok S SIS RO B BRI 440 i 45 ) B IR

20 B B AR IR AL L SV AR I 1B A XU 2
FIHR KT 22 0l 2 2 58 B 2 CCL S B/ B
JHF 40 ML IR FE LA K 4 35 T 20 U 25 25 M B AN S 4K
R KT 22 W e 700 ek LA /DN I R 2 M R 5 R AR
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Fig. 2 Mice liver tissues microscopic structure(HE.100X)

3 gtk
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BLAIEAL M e TR A CCL AT i 5 /N BRUE B
443 5 TR S AN ANOGT JH 40 i 35 5 S I 1 8 0 3 T 5
AT D RE BRI . L e 2 5 R T U &0 SO0 26 5k
6 1) JEF 2E 2 200 0 %9 T s 00 58 2 L 2 IS e JEF 48
A3 1) T R 7 I PR AR At 1) A O 3K 56 o
35 T ) W 0 4 R L 2 W R R A
Wit o ASHIFZ 38 3k TP I S B UL 2% 2 BAS [+ 391 4 1)
YT 28T 7 d J5 » d 5 CCLJG /N B IE 458 43
(R FE R S TR, A OB RN A R
A BLE CCLE S IF Wi EZE N E ., W
2x 5] i R AR 8 A 48 A T o A
AST,ALT FI ALP #9 & 5 A8 1k 5 mT LAAS 0 210 55
ARG B P A SR A . R R T T4
Z W HE B X CCL S 1 /N BB 405 B A f
YERL /N BU7E CCL M 8 16 h J5 . A5 % 26 /)N B
ALT.AST.ALP fil MDA % & & 2 ## &, SOD
(& G R, B TS 2 1 4R U 41/ R
ALT.AST.ALP Hl MDA () 4 & &%, SOD &
IR . A R R ALT AST ALP,
SOD 1 MDA & & , 1 — 25 i 22 85 kT 98 22 8 Xt /1
ST B 5 AR 3 VR . 25 3R R 6 FE A R 2 L 4
JT45% 2 /N ALT.AST.ALP fil MDA 4
AL, SOD & &7 &, 1 AT 78 2 0 = it gl 3
T I A RUER 21 i 58 45 SR 5 Zhao %5 J 8 B AT
8 22 X B TR /IS BRURE 58 405 1) O I &5 SR 3 A —
. I PTG R KT 8 2 /N BURF R 40 L
AURPHEM .
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Isolation and Identification of Pseudomonas sp. HS with
Flocculant-producing Capacity and Analysis of the Flocculant
Components

HAN Xiao-yun'?, ZHENG Gui-hua'*, ZHENG Bao-jiang’, WANG Yun-lai"?, LIU Yang'*,
KANG Chuan-hong'* , LI Xiu-liang'* ,SUN Qing-shen'"*

(1. Engineering Research Center of Agricultural Microbiology Technology,Ministry of Education, Heilongjiang
University, Harbin 150500, China;2. Key Laboratory of Microbiology in Universities of Heilongjiang Province,
School of Life Sciences, Heilongjiang University, Harbin 150080, China; 3. School of Life Sciences, Northeast
Forestry University Harbin 150040, China)

Abstract; The use of bioflocculants for the treatment of sewage and sludge has such advantages as environmen-
tally friendly and no secondary pollution. Therefore, the exploitation of flocculants-producing strains, especially
those that produce flocculants at low temperature, has important significance theoretically and application pros-
pects. In this study, the strain named H8 with efficient flocculation activities was isolated and purified from the
low-temperature sewage treatment biofilm, the flocculation effect towards kaolin suspension was also evalua-
ted. The strain grew well at 4 °C ,and its LB fermentation broth showed 85. 79 % flocculation efficiency towards
kaolin. The H8 strain was characterized with colony and cell morphology, physiological and biochemical tests,
Biolog strain identification system analysis and bacterial 16S rDNA sequence analysis, which showed close rela-
tion to Pseudomonas mandelii and identified as Pseudomonas. The flocculants in the H8 strain-derived fermen-
tation broth was extracted by ethanol precipitation with flocculants yield of 0. 807 g+ L' after the protein re-
moval by sevage method. The flocculation rate was also increased to 98 %. Qualitative and quantitative analysis
confirmed that the chemical constituents of H8 flocculants were mainly composed of polysaccharides which ac-
counted for 51% (w/w) ,protein (2. 64% ,w/w) , glucuronic acid (1. 3% ,w/w) and a small amount of amino
sugar.

Keywords: low temperature flocculants-producing bacteria screening; strain identification; strain H8-derived

flocculants; component analysis
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Hepatoprotective Activity of Physalis alkekengi L. var. franchetii
Polysaccharides on Carbon Tetrachloride-induced Acute
Liver Injury of Mice

WANG Chun-hua,ZHANG Yun-long
(School of Life Science and Technology, Mudajiang Normal University, Mudanjiang 157000, China)

Abstract: In order to promote the further processing and drug utillization of Physalis alkekengi L. var.
franchetii, mice were randomly divided into six groups: normal control group, acute liver injury model
group(0. 1% (V/V) CCl,, 20 mL » kg! « d!, low, medium and high-dose PAPS groups (100, 200 and
400 mg+kg'+d"'),and bifendate group (150 mgekg'+d"'). After administration for 7 continuous days,the his-
topathological characteristics of liver were observed,and liver function and liver antioxidant index were detec-
ted, the results showed that compared with acute liver injury model group, PAPS significantly decreased the
levels of ALT, AST and ALP. restrain SOD activity, and enhanced MAD content. Conclusion: PAPS have
effects of hepatoprotective on carbon tetrachloride-induced acute liver injury in mice.

Keywords: Physalis alkekengi 1. var. franchetii polysaccharides; liver injury; mice; hepatoprotective
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