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Protective effect of fermented Cordyceps sinensis powder ( Cs-4) on
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[ Abstract] Objective: To explore the protective effect of fermented Cordyceps Sinensis powder ( Cs-4) on
renal function of diabetic kidney disease rats and preliminarily investigate the mechanism. Methods: The rat model
of diabetic kidney disease was replicated by high-sugar and high-fat diet feeding combined with intraperitoneal
injection of streptozotocin (40 mg-kg ™ '). The model rats were randomly divided into model group, low (300 mg-
kg™'), medium (600 mg-kg ') and high dose (1200 mg-kg ') of Cs-4 groups and positive drug group (irbesartan,
15 mg-kg™'). At the same time, the normal group (receiving ordinary diet) and the high-sugar and high-fat
groups (receiving high-sugar and high-fat diet) were set up, and they were given intraperitoneal injection of the

same dose of citrate buffer. Rats in each group were administered by intragastric (ig) administration once a day for
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8 consecutive weeks. At the end of the experiment, urine was collected within 24 hours, and the fasting plasma
glucose level was measured. Serum and kidney were collected, and kit method was used to detect blood urea nitrogen,
serum creatinine, superoxide dismutase, malondialdehyde, total cholesterol, triglycerides, low density lipoprotein,
high density lipoprotein, interleukin 6, interleukin 8, tumor necrosis factor o, high sensitivity c-reactive protein,
free fatty acid, glycated serum protein, monocyte chemotactic protein 1, transforming growth factor 1 in serum and
urinary creatinine, urinary protein, microalbuminuria content of rats in each group, and pathological and morphological
changes of kidney tissue were observed by hematoxylin-eosin staining. Results; Compared with the model group,
all dose groups of Cs-4 reduced kidney weight, kidney weight/body weight ratio, fasting plasma glucose, blood
urea nitrogen, serum creatinine, urinary protein, microalbuminuria, total cholesterol, and low density lipid,
malondialdehyde, interleukin 6, interleukin 8, tumor necrosis factor o, high-sensitivity c-reactive protein, free
fatty acids, glycated serum protein, monocyte chemotactic protein 1, transforming growth factor Bl levels and
increased body weight, urinary creatinine, creatinine clearance rate, high density lipoprotein, and superoxide
dismutase levels to varying degrees (P <0.05, P <0.01), and the high-dose group of Cs-4 had a more significant
effect, and could improve the morphological damage of kidney tissue to varying degrees. Conclusion: Cs-4 has a
certain protective effect on kidney damage in diabetic kidney disease rats, and its mechanism may be related to

reducing blood glucose, regulating blood lipids, improving oxidative stress and inflammation levels, and inhibiting

the degree of renal fibrosis.
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JKFE(P <0.01,P <0.05), [HHZ5 40 F1 Cs-4 =5 &
REAS PR FH/ R FHE K- (P <0.01), 2 3% DKD K

B A2 AR DL o

®1 RAREEE B EFE/AERF

xxs,n=8

24151 Hil 4k /mg kg ™' /g B/g P/ R/ g kg !
Control — 587.58 +38.35 3.01 £0.19 5.20 £0.25
HFSD — 650.70 +44.67" 3.1920.22 4.99 £0.39
Model — 363.29 +31.01% 4.40 £0.29™ 10.56 =0.82"
IRB 15 435.88 +22.021 3.90 0. 16" 9.07 0. 66"
CS-L 300 385.04 +25.99 3.99 +0.12¢ 9.95 +0.66
CS-M 600 411.76 £23.29¢ 4.07 £0.16° 9.99 +0.70
CS-H 1 200 444.64 +34.771 3.99 +0. 13" 9.18 +0. 84"

5 Control [t ,a: P <0.01;%5 HFSD At ,b:P <0.01; 5 Model # 1t ,c:P <0.05,d:P <0.01

2 Cs-4 KR M #E . Ih BE 45 4R B R2 M

H1 5% 2 AT, b i IR 4R Bl FPG K F i T 1E
WHL(P <0.01) ,DKD #HIZH K FPG /K F W i &
TIERH (P <0.01) s SHIIA A L, BHEZ5 40 | Cs-
4 i, rh R 2 RE W B IR FPG K (P <0.01),
SIEH A A LG, B s IR 4R B Ser AKF B BT

(P<0.01), 5% 40 BUN, Ser 7K FEF+ (P <0.01,
P <0.05) ; SR H g, BHE 25 4R Cs-4 5
A REFE AT BUN JK 7, Hovh Cs-4 iy 571 2t 41 00 o W
B(P<0.01); 5H A4 AH E, BH M40 A1 Cs-4 45 55
P RERE AT Ser K (P <0.01)

X2 K4AHKE FPG,BUN,Scr 7K x+s,n=38
4 531 F 4t/ mg-kg ™! FPG/mmol -1, BUN/mmol - L~ Ser/wmol L
Control — 5.43 £0.27 9.50 +0.27 44.30 +3.38
HFSD — 6.21 +0.29" 7.59 £0.87 53.75 £3.86"
Model — 25.17 +0.85" 20.88 £2.09"™ 50.88 +3.34"
IRB 15 23.08 21.77° 19.96 +2.33 39.33 £2.37°
CS-L 300 23.13 +0.78"° 21.13 £1.26 40.52 +5.57°
CS-M 600 22.21 +1.05° 19.49 +1.32 43.40 +2.69°
CS-H 1200 22.29 +5.03 16.22 +4.05° 35.81 +4.87°

5 Control [t ,a:P <0.05,b:P <0.01;5 HFSD #{ [t ,c:P <0.01;5 Model #{lt ,d:P <0.05,e:P <0.01

1% 3 AT, mbE i 41K B Uer, Cer ZKOPAIRT
EHH(P>0.05), )JRE M ALB K F & T 1E# 4
(P>0.05) ;85 20 K fl Uer, Cer K A% T 1E 3 41
(P<0.01), JREE 1 ALB K ¥ T IE®H A (P <

0.01), S5BIR L AL, FH M4 F1 Cs4 £ 5 & 4l
Ucer,Cer AKSEB R T (P <0.01) , JRE [ ALB K

IR AR (P <0.01)

F3 FHHKE Uer JREH ALB Cer BY/KF

Xx+ts,n=8

45 HlHt/mg-kg ™! Ucr/ pmol»mL ™! JRZE 1/ mg ALB/mg Cer/mL-min ™!
Control — 6.13 £1.46 5.24 +1.70 9.07 £4.63 2.06 £0.42
HFSD — 5.69 £2.37 6.60 +1.45 11.15 £5.71 1.79 £0.48
Model — 1.70 £0.22% 13.68 £3.07" 28.10 £6.48" 0.99 +0.20™
IRB 15 2.67 £0.66° 8.37 £2.10° 17.80 +4.82° 1.70 +0.17°
CS-L 300 2.86 +0.83° 9.27 +1.79¢ 15.68 £3.37° 1.77 £0.32°
CS-M 600 2.64 +0.38° 9.26 +1.68° 14.47 £1.59° 1.47 £0.30°
CS-H 1 200 3.44 £1.07° 9.24 +1.52° 16.07 £4.06¢ 1.51£0.31°

5 Control [t ,a:P <0.01;5 HFSD At ,b:P <0.01;5 Model 4t ,c:P <0.01
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3 Cs-4 XK BRI A #5 #7589 %2 i

HIZ% 4 A1, 5 IR H A L, o B e iR 4R )
TG KW TH 7 (P <0.05) 5 5 = 4 e Jig 2 A1
BRI R TC, TG KPR T (P <0.01), 5

BRI 20 AH L, Cs4 @l & 4l TC K FFEK (P <
0.01) ,FHPEZG 4 TG KFFEML (P <0.05), fH 2
¢l Cs-4 & E 4] LDL-C /K FREML (P <0.05),
Cs4 % B # &4 HDL-C /K EF+H& (P <0.01)

x4 KA KEIMFE TC,TG,LDL-C,HDL-C /K- xxts,n=28
21 5 F 4t/ mg kg ™! TC/mmol -1 ~* TG/mmol - L~ LDL-C/mmol - L ! HDL-C/mmol - L~
Control — 2.51 +0.55 0.573 £0.095 0.251 £0.071 0.999 +0. 151
HFSD — 2.28 +0.57 0.744 £0.178" 0.284 +0.085 0.900 0. 141
Model — 2.70 +0.69" 1.291 +0.362" 0.346 £0.055" 1.101 +0.320
IRB 15 3.28 £1.01 0.943 +0.273" 0.287 +0.055* 1.195 £0.371
CS-L 300 3.01 £0.79 1.422 £0.595 0.280 +0.069 1.476 £0.255°
CS-M 600 2.78 +0.85 1.122 +0.323 0.264 £0.102° 1.332+0.178
CS-H 1200 2.46 +0.3° 1.119 +0.368 0.259 £0.074° 1.665 +0.355°

55 Control Mt ,a:P <0.05,b:P <0.01;5 HFSD #[t.,c:P <0.01;55 Model 41t ,d:P <0.05,e:P <0.01

4 Cs4 3 KR IMiEFE SOD, MDA &M
s,
K5 KBAKEUMTE SOD,MDA 7K
xxs,n=28
I SOD MDA

21 5
/mg-kg ! /U-mL ™! /nmol mL ™!
Control — 99.73 +3.64 8.43 +0.67
HFSD — 104.33 +9.62 9.51 £0.92°
Model — 93.18 £5.13* 10.35 +1.04"
IRB 15 99.52 +4.58¢ 9.27 +1.20"
CS-L 300 95.18 +3.52 9.22 +0.87¢
CS-M 600 85.93 £2.48 8.86 +0.62°
CS-H 1200 95.52 +6.25 7.83 £1.32°

5 Control #1kt,a: P <0.05,b:P <0.01;5 HFSD #llt,c: P <0.05; 5
Model A1t ,d:P <0.05,e:P <0.01

HI3R 5 AT R, 76 8 A0 N B EE b b i i e i A
MDA 7K TIEH A (P <0.05) ;8 #12H SOD JK-F
R TIEH 4 (P <0.05) , MDA /K- TIEH 4 (P <
0.01), SRV L, FHPEZS 40 SOD 7K ~F- W] & 7t
5 (P <0.05), BHMEZ5 4] . Cs-4 £ 5 i 41 MDA 7K -
B B A (P <0.05,P <0.01)

5 Cs-4 3 K5 I iE 2 5E B F 8 %

H 22 6 7] A, i M e BE 21 K B IL-6, IL-8, hs-
CRP /K¥HE FIEHA HEREER(P>0.05),#
20 K B, IL-6, IL-8 , TNF-a, hs-CRP /K °F- Bl & & T
EHHA(P<0.01,P<0.05), SHAIA LA, Cs4
2 A MLE 1L-6, TNF-o 7K F- B B IR (P <0. 05,
P <0.01) ,BHM: 2540 (Cs-4 55 7] 4 41 K B 7 IL-8
TR SRR (P <0.01) , AP 25 4H . Cs-4 R 40
Ifil i hs-CRP 7K 3F-HH 3 [&{% (P <0.05,P <0.01) ,

K6 KK IL-6,IL-8, TNF-a, hs-CRP 7K - xxts,n=28

415 H &/ mg-kg ! IL-6/pg-mL ™" IL-8/ng-L ! TNF-a/ng-L ™' hs-CRP/ng-L !
Control — 161.53 £22.29 609.72 £32.19 513.61 £70.46 175.09 £42.77
HFSD — 180.35 £14.19 627.08 £49.60 494.86 £25.01 203.69 +44.39
Model — 182.75 £15.45" 712.15 £56.27" 574.03 £56. 10 224.31 £49.21°
IRB 15 169.23 +14.61 550.35 £55.20° 459.10 +74.90° 177.13 +34.25¢
CS-L 300 166.32 +11.32" 656.60 +120.87 511.88 £39.96" 188.53 +39. 10
CS-M 600 154.84 £6.72° 586.81 +44.98° 468.13 £57.34° 141.19 £45.77¢
CS-H 1 200 142.27 £16.50° 447.92 £29.61° 372.29 +32.39° 184.78 +52.90

5 Control #i1t,a:P <0.05,b:P <0.01;5 HFSD MLt ,c:P <0.01;5 Model MLt ,d:P <0.05,e:P <0.01

6 Cs-4 3t kxR & FFA,GSP,MPC-1,TGF-p1
A

132 7 WAL, e b e B 2H R BLILTE MCP-1, TGF-
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41K BRI 3% GSP, MCP-1, TGF-B1 7K 3 &5 T 1F % 41
(P<0.01,P<0.05), SAAIALEE, HMEZ A .
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®7T HHKREILWE FFA,GSP,MPC-1,TGF-B1 /K F
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BFEK(P<0.01,P<0.05),

x+s,n=28

21 5 F 4 /mg-kg " FFA/pmol -1 7! GSP/ng-1.~! MCP-1/ng-L "' TGF-B1/pg-mL "
Control 1435.38 +135.78 674.33 £84.57 946.92 +£80.21 385.00 +28.94
HFSD 1399.75 +133.52 737.67 £33.43 1071.92 +57.04° 427.13 £30.55*
Model 1 546.00 +174.74° 842.25 +84.02" 1204.42 +77.41" 436.85 +51.47°
IRB 15 1329.13 +139. 17" 662.25 +114.48" 975.67 £54.89" 354.68 +34.54"
CS-L 300 1377.25 £112.11° 730.58 £96.36" 961.92 +57.87" 391.25 £22.55°
CS-M 600 1359.75 +108.39" 756.83 +48.98" 962.33 £65.03" 348.42 +40.27"
CS-H 1 200 1 347.88 +99.66" 679.33 £86.28" 870.25 +59.88" 315.32 +50. 18"

5 Control #1 [ ,a:P <0.05,b:P <0.01;5 HFSD #ilt,c:P <0.05,d:P <0.01;5 Model #]}t,e:P <0.05,f:P <0.01

7 BRAERRFES

e T s IEH R BUE /NVER VENVE S5 R
2 B/NEHES R, b R 20 R 58 R HES R
5 8] A UL 58 A 240 M 92 1 5 v o O AL /DN A B
HEE BNV HES R B AL, B B N AR I A 2
DKD #5521 U /N BRAE O, B /DN 30 3 R g O
AN b R A S T AR O NV A I BT
PEBER L Kz 20 MO B 7, 1) R 20 3 22, W] LR A R
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