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EACN B, K AR 5 me/kg Karil (garlic oil ) GE
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L11 MR ZIRERE T, DUBLAR 22 IR JEk} 4%
R ER VL BRI &, T R A RS R R 2 R A Y
BiAr FRA Fl R4 Hrp Z IR =1%,

DIRTEL L R TR DI N TS Sk s S m il K <]
FRAW AR COE M), A 2R W 4EA: 251 A
PR W) 5 e o i e 1R & (BCA) VR E &=
Mt & | A A W B AL i (SOD) ) & T g
(MDA) 150 & A BEH K (GSH) 7 & i A AL =
(CAT) 57 & BT RE 1 (T-AOC) 17 & , ¥
H TRt @Ay TR el s
Hrati,

1.1.2 KK shw5me  SPF glfit: SD KR (3h
Yy Ik B A M5 IE S NO.41003100006969, 8 1] 3iE 5
SCXK 14 2017-0001) , KB A2 sh 4 S 56 ol

FERH AR 7 . K23 <100 g, & B =5.5 g,
B=120 mg, 44K B =13 mg, HlHE 1=200 g, (1
HR =25 g, 5 =75 mg, 4K B,=12 mg, Hl 5
i =40 g, KN+ 2 MR =13.0 g, 4 =10 mg, 4t 4=
K Be=12 mg, A4 <50 g, AR =8.8 g, 51 =
30 mg, MR =60 mg, #l K 73 <80 g, 5¢ &K =17.6
g, =03 mg, Z & =24 mg, 55 10~13 g, 5= &
% =10.3 g, fifi =0.1~0.2 mg, M R =6.00 mg, &
6~12 g, WA =117 ¢, fAHE=FE A=14 000 1U, 4=
P#E =02 mg, HE I =13.2 mg, B =2.0 mg, 44
ED<15001U, #4E%E B,=0.022 mg, H+HA
R=78¢,#=50g, 44 % E=1201U, JH
B =1 250 mg, FERER=11.0g,81=2.0¢,4i/E &
K=5.0 g; SCE0 30 imeEi R8 ON K 27 sl ) S 3 vh
Ot
12 FENR5EE

5810R 5 2\ % VR B 0 AL, 7[5 Eppendorf
23 H)XHF-D @ 3y ods , TR AR IR A R
3] LT1002E H5KAF, B RS B B AL a8 A BR
23] ;AUS800 4 H 3 A i, EESEE
F] ;Tecan Infinite pro &5 BAR AN, I 176 & A R
28w FMB=20 i vk HL, e R A L A BR A A
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1.3 Fik
131 LwmEhynda 5 w42 JikE
(160~180 g) K B id i M 1A % — Fl J5 , & I/ X
Mk [13], FBEPLEC T R0 R o o 25 LAl B
4 R BREE 4 (40 mg/kg) A2 IR ER £ IR B
4 (40 mglkg) MR BREE A A7) 2 (80 mgrkg)
FIRERE A EAEA (160 me/kg) A4 E X C
20 (80 mg/kg), M4l 6 K, Kk%GZj 12h 5,25 H
FNAZ IRER R VAL 45 T SRR AR B K, e
% 40 4% 60 mg/kg NaNO, JEATHE H | BT A 57 2 4 H]
LB FOKEE , s —KIGIT 24 h 5, H Ok
IR S A FE B, R BRI 35 T e Tl K24 2E 9
TRE2EBE, B AR W ] % ) 7 24~26 C
FHXHE B R 40%~70% , 615 JE 14 12 h, 3 ¥ 78
FARIT AR 0] A AR IR,
1.3.2 BEHLUEZ REAE  KEWHiA S5 1
B fige 50 JBC s Y U P A A 3R KU R 00, DR AR
W BRI IR R AL

B R B (% ) =" IE 5T dk (mg ) /AR EE ()% 100
1.3.3 Mg AERA LR bR E B PUEE I 3 000
r/min .0 10 min, 73 5 L%, 4 B sh 21k i
AR
134 HALBAIERNE Ha8
SOD MDA .GSH .CAT . T-AOC Ky & ¥4 % B8 3 71
UL A AT ERAE
1.4 Caspase 3 #l Caspase 8 i& /1illE

WIS B L 250 3% ) e M R0 G i
WY HEA T4
15 BHAKREFRE

KEALIE G, R BUS HEUVE T 4% % R g
Hh 2 [ 24 h S K shde , 286 B S RE K
THRAEBE W E A S A IS VAL 5 pm
JEHE R HE et | 16 x200 175 5 088 N LS B 41 40
YIR AR,

2 HEAE

VL b A 000 25 R DL B b e 22 R0 | B
X F 3 A P47, R SPSS 26.0 48 it 8+
PEAT BA P (One-Way ANOVA)J5 250 #r , P<0.05



90 b

B dh

FUR
¥

R 2022 455 3 4]

FOREAREMRESR,

3 ZEREHS
31 EMHKEAVNITHBREPEARERER
5 B 2 BB 2

2 R BRER 0 R B B S AR RO S TR 4
RUWFHE T, 5 AHMIL, WARREE 2t b5

AR TR 20 KRR FE RN IE R B R (P<0.05), 5
ZHTRIE —EY ) 4 WERE A TS, 2 IRERE
P15 20 ' U R B0 B AR (P<0.05) . k4,
2 WRER B 1145 20 K BV R X O o R R Y 5 2
FIZEAR L TG B 3 22 5, U BA 22 IR Bk 2R (1 T LA %
VA 2 AR 5 R 1 B A

F1 ZEFHREANARBERERERZHMZN
Table 1 Effects of WEG on kidney mass and their coefficients of rats

28 3 #1 % /mg kg B R F g BBE F 3 /%

Eau - 2.33 £0.095 8.55 +0.85
A 20 - 3.04 + 0.342% 10.73 + 1.92%

EEREZF AN 80 2.28 +1.81% 9.2 +0.94"
IR E AT F 40 2.41 +0.49* 8.31 = 1.45"
ZIERE G PR Fa 80 2.43 +0.09* 8.29 + 1.52*
ZIEREG H A Fa 160 2.76 £0.12% 8.34 +0.24"
ferZ Cu 80 2.5 +0.34" 9.54 + 0.35

T % R85 25 A LA BT 25 34 (P<0.05) 5 205 5 LR 20 %F LA W] 22 53 (P<0.05) .
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W * R85 25 LA HoA B 22 590 (P<0.05) s # 7R S5 RTRLZH X LA B I 22 51 (P<0.05) o
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Fig.1

3.3 EMKEEAXARBHEAIMLENHRIT
22 IR BR AR FO6E R SR BIE BT 480 RE T B2 n 3% 2
fiR, S5 HAEME, B ZH K BUEEF A9 SOD |

EFRHREAMNTHBRESEPFSARSIINZMN
Effects of WEG on renal function of rats

CAT .T-AOC #1 GSH i tE Mk T B4l (P<
0.05); SHARIAAH L, #b 78 42 IR BR R (1 4k A4
C LU AT DL B 5 ok 0 Y R Eh 2 Mk b 7 4 4
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SOD .CAT.T-AOC il GSH # & , 2 S8 % (P< WIRNISFACH AL, W08 ol L %
0.05), 722 BREREE 11 Al LATE B ik g 1 plr 32, 94
®2 EZHHREAMIMBRAMFSARSALRALBEENZI
Table 2 Effects of WEG on antioxidant activity of rats kidney
28 7 CAT/U-mL™* SOD/U-mL™* T-AOC/U-mL™" MDA/nmol - mL™ GSH/g-mL™
EGu 3.62 +0.37 515.89 +20.30 16.02 +2.71 3.57+1.20 1.31+0.19
AL A 41 1.67 + 0.36* 464.59 + 5.79* 9.07 +2.52* 7.19 + 4.31% 0.73 £0.11*
ZMEHE N 3.53 + 1.00% 524.6 + 11.49* 18.38 +2.81% 4.3+ 1.34% 1.33 +0.33*
F IR E AIRF 4 3.62 + 0.44* 495.9 + 43.06 15.82 + 1.17* 431 +1.32* 1.27 +0.34*
IR E G TR Fa 3.7 £0.55" 508.12 + 9.93" 16.67 = 6.7" 2.54 + 0.46" 1.42 +0.26"
ZIEREG HH FA 3.8 +2.89" 520.71 + 18.02* 16.84 +5.6" 221 £0.70% 1.51 +0.16"
frEFZF CA 3.0 £ 0.44" 507.42 + 22.88" 17.24 + 5.42% 3.33+1.32% 1.6 + 0.65"

TE % FOR 545 (LA LA W) B 22 57 (P<0.05) 5 387R SRR 20 ) LU A W Jid 25 57 7 (P<0.05)

3.4 ZMHKEAXNKAREHLRF Caspase 3
Caspase 8 Y&

7 WRER L 6 K BB IE Caspase 3 1 Caspase
8 AEJI IR 3 Fron . 525 AL LE AL 4 R
FUE WEH Caspase 3 F1 Caspase 8 £ [ £ i5 7/K F

BT (P<0.05); SBERIAIAR L, #b 78 42 IR BR
HHL YA FR C LLJE Caspase 3 Fil Caspase 8
R AA K B IR (P<0.05) , 3% W 22 ik 2k
AT RE 0 U b R A T, XA R R 51 R
14 2H 2SR AR I O A I S R

3 EMHKEANLHBIZAMEFEXRRBAHLF Caspase 3 #1 Caspase 8 HI# M
Table 3 Effects of WEG on Caspase 3 and Caspase 8 of rats kidney

28 5| Caspase 3/B—actin Caspase 8/B-actin

sl 0.18 +0.22 0.09 £0.15

AR 28 0.6 + 0.99% 0.12 + 0.56*
KRR G A 0.44 + 0.29" 0.1 +0.14"

FIEHRFGIKH F 0.32 = 0.99% 0.11 +0.043"
FIEREG P A A 0.38 + 0.46" 0.1 +0.05"
EEREO SN FA 0.30 +0.18" 0.09 + 0.04"
ferZ Cu 0.28 +0.15" 0.1 +0.08"

TE o FoR 525 X LA W 22 53 1k (P<0.05) ¥ 3678 S A6 BRI 2H X LA W Ik 22 531 (P<0.05) .

3.5 WEG XX REHRAHM

KRB AL A HE Qe BOR NI 2 Bros
S HAM, B R R AL 0 NE
HINGE, B /NEY IR RUE L, S AR I T
FHEC TR, A WREREE 4 4 L M 4R R C 4
TR BUE IV IR IE A RUIE R, J%AE 40 IR 1 A SR
BSEE R NERTES (8

4 WiRELHR
Vil R AR A B il TS IR A R el &
A ) 7 3R A0 ML RS R M, 5 M S 2 2 G I

G NS N: B Y /i 2 0 DN L N AR 0 7
F o A —E i KSR P A AL v] AT %
RAEIT 45 A SR LA K B 3R T8 %, A BiF
FEVAF IR (1N R SE 0 42, MR s A Bk
60 kg, H 4% A IR H 40 mg/kg 1Y, K
BT 3R, 4358 40,80,160 mg/ke, #E4T 7 d
WEFR G AT MORE . AR R R i 60 me/kg S
22 DA Sk o 2 1) 502 R a2 e K R
B, (HE AN 2l R BRUAE T, AT 56t FH e 771 a2
17 7 BRI e ], 704 A0 22 sk bl a), &
HAREET R, TEREAIGE EHEF
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Fig.2 The effect of WEG on the kidney (200x)
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2 SUROIC R M, L P Y Cr 225 /N ER 1 g
Je R A3 AN PR W i T DR R R AR
Mg Cr S F e 4 R BEE SR #F
1M T, Cr VE A 5 Ty 8 (144G 0 8 A 6 B B3 995 (1)
W B3R T R R B B S T L
BUN A1 Cr 2l R PEAN B D RS 1Y B 24845, 2
B I RESZ T, BUN Al Cr $UE W BTk, LIk
SER UL, 22 RER TR (AR 28 A W AN R R T B0
et .

A R R OE AMLIRET, S AEQHE shid 2
M Rl AR ORI A
A EAE 1 LA P i T AR R — S TR
ity 25 (4 A, T S BOMLAAR 2% 1 418U 5, T-AOC
S VTAR A N 25 2B Ak ) 5 22 1) 1 D IRl A R,
A5 WA 7R 55 AR Bl 1A 2R A 9 09 RS AL B ARG 2R
Gi A ZPE A 1 — A E BB AR, PRk
it 2 AL 3 3 T 42 Ak 451 443 BT 0 11 55 — T 95 4,

T SOD & A iR N B A B A ALEE , B B AT R
) A= RS M 2 g BR A b LAY E 2R, SOD Al LA
PR 20 e 52 S8k B il BT R Bt B A
ML 2R A M4 . GSH J&—Rh) iz A 4E TR
W 2R ALY . GSH W 2 AW 2 D g J& b
AR BTt AL, ETE B H,0,, CAT 2R AHTR
&R Gy — &8 5) , GERH 1E H0, %75 -OH, i 2
3R HO R, MDA J& — i il iz 2ot 4801k
Yy, 2 I e 4T T SR A DA 1 A2 R B
A6 A BT, O i B e S BE BN i
R M SR B S AR BB 01, RE S A A 1 I BT
i AL L R A G R AR R A R AR S
235 AR LG, RS ZH K B 2H 21 b 1 MDA 7K1 2
T+, A T-AOC SOD \GSH A& CAT i #F%
fiL (P<0.05), M2 Z B 1 LA e 454 R C T
J& BE .3 #2 #5 T-AOC SOD \GSH L) J¢ CAT % &,
HER—ERER MR CER, L Ealss
F W22 W Bk 2R 1 REAS B DLAR BU AR TS T, T BR
S8 A R LA i e A AR A A O R
200 0 T R S TR R D RE A 43 1Y
BL#I, 17 Caspase ZE 175 A2 5 il 20 B 98 1= FN 98 JiE J2
JO7 V-7 1 o R PR SR, Y RRE S AR I 2x
Jn 2 M T, Caspase 3 F1 Caspase 8 /N5 7E 4l
JiEL A1 345 2 240 L VA 9 T 3 A v 34 4 R 0 A
[A e A 4 30 BiF 9% %6 $% Caspase 3 Fll Caspase 8 1E
R E BRI FE PR, Caspase 3 Z4HLIH TR 211
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it 12 A BT 25 %) 2 e 450 A0 R ML o 5 920 21 2 4 i
B TR A SO i B B OGRS R R,
HU BEUT T LA ), B2 R BB 8L i
INETEEIRGE B NE YRR B R, S 0E 40 i
B, A MR 1 DL A R C A A B
A S A 0 Kl /L | S8 RE R B S
Y 55 48R E S5 R AR A, DUl £
JVR R A A T B i R R 6 B R R A 0 Y T RE
P, R 22 IR ERER 11 TT & S A7 L
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Protective Effect of Wheat Embryo Globulin on Kidney Injury in Rats
with Acute Nitrite Poisoning
Zhao Su'?, Pan Long', Wu Xingquan', Liao Aimei', Huang Jihong"*
(‘School of Biological Engineering, Henan University of Technology, Zhengzhou 450001
’Food and Pharmacy College, Xuchang University, Xuchang 461000, Henan
‘Zhengzhou Grain Wholesale Market, Zhengzhou 450001)
Abstract Objective: To investigate the protective effects of different doses of WEG on renal injury in rats with acute

nitrite poisoning. Methods: Thirty six rats were divided into blank group, model group, wheat germ globulin group (80
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mg/kg), low—, medium—, and high—dose groups (40, 80, 160 mg/kg) and vitamin C (80 mg/kg) groups. The rats were
continuously intervened for one week. After 12 hours of the last administration, the rats were challenged with 60 mg/kg
NaNO,. The changes of antioxidant activity, apoptotic factor content and partial renal function were observed and com-
pared, and the morphological changes of renal tissue were observed by hematoxylin eosin staining under microscope. Re-
sults;: Compared with the model group, different doses of wheat germ globulin can significantly reduce the kidney coeffi-
cient, increase the contents of superoxide dismutase (SOD), glutathione (GSH), catalase (H,0,), antioxidant capacity
(T-AOC), reduce the production of malondialdehyde (MDA), reduce the levels of urea nitrogen (BUN) and creatinine
(CR) (P<0.05), and increase the contents of caspase 3 and caspase 8 in kidney in addition, the degree of renal degen-
eration and necrosis was significantly reduced. Conclusion: Wheat germ globulin has potential protective effect on renal
toxicity caused by nitrite. It can effectively improve the antioxidant activity of renal tissue, enhance the anti—inflammatory
stress capacity, promote the balance of anti—inflammatory factors and pro—inflammatory factors, and has protective effect
on renal injury caused by acute nitrite poisoning.
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