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Protection of diabetic retinal ganglion cells by safflower yellow pigment regulated
p38MAPK signaling pathway

CHEN Yan, ZHENG Han-song, GAO Ju
Zhumadian Central Hospital, Henan Province, Zhumadian 463000, China

Abstract: Objective To investigate the protective effect of safflower yellow pigment (SYP) on diabetic (DM) retinal ganglion cells
(RGC) by regulating p38 mitogen-activated protein kinase (MAPK) signaling pathway. Methods Selected 50 rats and 40 of them
were used to establish DM rat model by single intraperitoneal injection of streptozotocin. They were randomly divided into model
group and safflower yellow pigment low, medium and high dose groups, and the remaining 10 rats was control group. Safflower yellow
pigment low, medium and high dose groups were intraperitoneally injected with 20, 40, and 80 mg/kg of SYP. Model group and control
group were intraperitoneally injected with the same amount of physiological saline solution for six weeks. The general state of the rats
was observed, and the morphological changes of RGC were observed by hematoxylin-eosin (HE) staining, and the number of RGC
cells was counted. RGC apoptosis rate was detected by in situ apoptosis (TUNEL) method. Real-time quantitative polymerase chain
reaction (RT-PCR) and Western blotting were used to detect the mRNA and protein expressions of p38 mitogen-activated protein kinase

(MAPK), phosphorylated p38MAPK (p-p38MAPK) and cysteine-containing aspartate proteolytic enzyme-3 (Caspasae-3), vascular
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endothelial growth factor polyclonal antibody (VEGF), and protein expression ratio of p-p38/p38MAPK was compared. Results
All the rats survived during the experiment. There were no abnormalities in the rats in the control group. The blood glucose in the
model group was higher, the diet and urine volume were larger, and the body weight was reduced. The safflower yellow pigment low,
medium and high dose groups were better than the model group. Pathological observation showed that there were no abnormalities in
the cells of the retina of the control group, while the RGC cells in the model group were disordered arranged and the nucleus were
sparse, and the number of cells in the bipolar cell layer and the photoreceptor layer was reduced, and the arrangement was sparse.
The abnormalities of RGC cells and outer bipolar cells in the safflower yellow pigment low, medium and high dose groups were
significantly lower than those in the model group, and the high dose groups was the most obvious. There was significant difference in
the number of RGC between groups (P < 0.05). Compared with the control group, the number of RGC in the model group was
significantly decreased (P < 0.05), the apoptotic rate was significantly increased (P < 0.05), the levels of Caspase-3 and VEGF in the
retina were significantly increased (P < 0.05), and the values of p-p38MAPK/p38MAPK were significantly increased (P < 0.05).
Compared with the model group, the number of RGC was increased significantly (P < 0.05), the apoptotic rate of RGC was
decreased significantly (P < 0.05), the expression levels of Caspase-3, VEGF and protein in retina were decreased significantly (P <
0.05), and the value of p-p38MAPK/ p38MAPK was decreased significantly (P < 0.05), and the differences among the dose groups
were significant (P < 0.05). Conclusion Safflower yellow pigment can protect RGC of DM rats by inhibiting p38MAPK signaling

pathway, and reduce RGC apoptosis. The 80 mg/kg of SYP has the best protective effect.
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1 FEKXRUMIRLEL HE £ (X400)
Fig. 1 HE staining of retinal tissue of each group of rats (x 400)

R2 OEEBEEXDM AR RGCHENEIN (X £5,1=10)
Table 2 Effect of safflower yellow pigment on number of
RGC in DM rats (X £s,n=10)

2153 7l & /(mg-kg ™) RGC # &/
PapiS — 24.10%2.15
it — 4.71£0.50"
AACE AR 20 9.32+1.04"

40 14.20+1.52%
80 20.66+1.98*"4

SRS "P<0.05; SEMALEL: *P<0.05; SLEE
%20 mg-kg ! AL “P<0.05; H47EE % 40 mgkg ! AL
#: 4P<0.05, FH

*P <0.05 vs control group; *P < 0.05 vs model group; 2P <0.05 vs SYP
20 mg-kg™! group; AP <0.05 vs SYP 40 mg-kg™! group, same as below

ieit) IR 20 mg-kg!
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VEGF EHFRE K p-p38SMAPK/p38SMAPK {EH IS
Western blotting 45 K, HxTMALEL,
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B2 #HEAKRMMIREL TUNEL £E (X400, FikFirARET RGC)
Fig. 2 TUNEL staining of retinal tissue of each group of rats (x 400, arrow showing apoptotic RGC)
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#*3 EERERNDM AR RGCATHIFMN (X £5,n=10)
Table 3
apoptosis in DM rats (X *s, n=10)

Effect of safflower yellow pigment on RGC

2H %) FlE/(mg-kg™) T /%
ot g — 0.78 £0.08
it — 27.1043.54*
AWIN Sk 20 19.45+2.16"
40 12.384+1.85""
80 5.304+0.74"#4
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UK B A A ZE, AR A I S AT e S E S,
p38MAPK RALIBLHMIA « FME 5 R 2w
—, ZHIAEREE . KR TEZ R

R4 dEHEBE DM KRAMAES p38SMAPK. Caspase-3. VEGF mRNA RiEHIEM (X s, n=10)
Table 4 Effect of safflower yellow pigment on mRNA expressions of p38 MAPK, Caspase 3, and VEGF in retina of DM rats

(X £s,n=10)
o - - mRNA X FRIEE
A5 I (mg-kg™) p3SMAPK Caspase-3 VEGF

pagicl — 0.62+0.07 0.34+0.04 0.10£0.01

it — 0.61£0.06 0.59+0.06" 0.42+0.04"

AR Sl 20 0.64+0.07 0.53+0.05™ 0.374+0.04"
40 0.65+0.08 0.48+0.05"*" 0.31%0.03"#*
80 0.62+0.06 0.41+0.04"#4 0.20+0.02"#4

#z5 LEREEX DM KRUMAR Caspase-3. VEGF EAFIAK p-p3SMAPK/p3SMAPK {EHAIFNE (X s, n=10)
Table S Effects of safflower yellow pigment on protein expressions of Caspase-3, VEGF and p-p38MAPK/p38MAPK in retina

of DM rats (X *s,n=10)

; HAMNREE
ZH B FSIE=S ool
A5 A g ke e APK/p3SMAPK Caspase-3 VEGF
X RE — 0.2540.03 0.2840.03 0.2140.02
R — 1.03+0.12" 1.22+0.15* 1.254+0.16"
AW Sl 20 0.85+0.10" 1.01+0.11* 0.97+0.10*%
40 0.52+0.06"" 0.54+0.05"#" 0.52+0.06""
80 0.33+0.04#4 0.32+0.04#4 0.31+0.04#4
P PPN RGC F R 1R FH B Hox 1205 5 3% S
-p38MAPK N _ VN
PP Xt DR BT A EEE .
PISMAPK Gl s GE— G S— AWFH, AAEEORE TG DM KR —#eR
. X 5 S HH 2 S R T A S e, HE
aspase- - ~ PR = N e o
— - AR RNHE . SEALR, aieditig
VEGF . D G c— a— FIEHAKRNR RGC B EHL, FTREK (P<
i 0.05), JERLAETE 0 K T {5 DM PR K R

T T T T e

PR R 20 40 80
AL LR/ (mg kg™")

B 3 4IiEEERE DM KEMEE Caspase-3. VEGF &H

FiL K p-p38MAPK/p38MAPK {EHIZME

Fig. 3 Effects of safflower yellow pigment on protein

VEGF and p-p3SMAPK/

expressions of Caspase-3,

p3SMAPK in retina of DM rats

FEo CAMTFTIESE, RIRAE AT RS p38MAPK
HS A D), (HI T m A A 2 p38MAPK
(ERCR AT GNP I S T AR Y Rt D)
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HEM N E DR EIM, 4 e i K B K M4
BB . TERRALAT 28 H R PIREZ R
ER . FHESFMIM AR, REIHEEOAR A
(HSYA) mlilid BEAIRE SN 4 1 N R ik Hacat 4H
Jd. ESF 4iffah ROS 7K, i A5 N3 R A
TRAPHVER B FEHLIAE L300 DM KB RGC (IR
PHEFIR T S5EK ROS /K TFH IGEF 545 .
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