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KEYWORDS Abstract Diabetic retinopathy (DR) is a serious complication in the patients with diabetes, which
Diabetic retinopathy; develops due to the increased blood glucose status. DR is a severe condition, which may causes per-
Triptonide; manent vision loss in many diabetic patients worldwide. The current experimentation was dedicated
Streptozotocin; to disclose the healing property of triptonide against streptozotocin (STZ)-induced DR in Wistar
Inflammation; rats via regulation of inflammatory markers and crucial metabolic factors. DR was induced to
Apoptosis the animals via injecting the one-time dosage of STZ (60 mg/kg) through intraperitoneal route.

The DR rats was then orally administered with 25 mg/kg of triptonide for 60 days. The animal
bodyweight and level of blood glucose was assessed. The triglycerides, LDL, cholesterol, HDL,
inflammatory, and oxidative stress markers were measured using corresponding available standard
kits. The status of MCP-1, MMP-9 and VEGF was enumerated by available commercial kits. The
morphometric investigation of animal retina tissues was also measured. The relative protein expres-
sions of apoptotic markers like Bax, Bcl-2 and its combined ratio as well measured. Overall trip-
tonide administration effectively reduced the food consumption and glucose level and enhanced
the body mass of STZ induced rats. The TNF-o, IL- 1B & 6, TG, LDL, cholesterol and HDL,
MCP-1, MMP-9 and VEGF status was considerably down regulated by the triptonide treatment.
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Our compound triptonide also enhanced the levels of antioxidants; with improved morphometric
measures like retinal thickness, cell numbers and reduced alterations in islets ultrastructure mor-
phology by histopathological examination. Ultimately, our outcomes recognized that the triptonide
ameliorated the STZ-induced diabetic retinopathy in wistar rats.
© 2023 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Diabetes mellitus (DM) is an enduring global metabolic disorder and is
a fourth major factor of global mortality because of the expansion of
numerous related microvascular or blood vessel complications (Roden
2016). The incidence of DM rapidly increasing worldwide and distress-
ing more young aged teenagers and even children in both developing
and developed nations, exhibiting as an authoritative health complica-
tion to the peoples around the world with numerous other related
problems (Park and Roh 2016). Recent studies stated that, in 2019
the global occurrence of DM was 9.3%, in upcoming 2030 and 2045
this percentage is estimated to increase to the percentage of 10.2%
and 10.9% respectively (Sacedi et al. 2019). Furthermore, the extended
impairment of DM fallout in accelerated secondary problems like dia-
betic retinopathy (DR), nephropathy and myopathy by modifying the
functions of micro and macro-vascular blood vessels (Harding et al.
2019). DR is a problematic disease condition, which causes permanent
vision loss in patients with uncontrolled up regulation of glucose status

(Klein, 2007).
Several factors are contributed to the expansion of DR, for
instance oxidative stress, microvascular damage, and pro-

inflammatory intermediates (Guzman et al., 2016). DR is considered
as a critical condition and a pivotal cause of decreased life quality of
patients. The disease condition of DR is existing in reply to the
endured damage of retina and altered blood-retinal barrier functions.
The early indication of DR includes the presence of dark spots, hang
in visualization, unbalanced and blurred vision, impairments in color
vision, dark areas, and ultimately loss of vision in advanced condition
(Cheloni et al. 2019). These conditions arises due to the upregulation in
glucose level, hypertension, increased triglycerides and elevated urinary
proteins that subsequently fallout in the development of hemorrhage
and detachment of retinal region and fibrous tissues development
(Kusuhara et al., 2018). Furthermore, DR as well upraises the oppor-
tunities to damage retinal blood vessel which again leads to seepage or
hemorrhage (Wang and Lo, 2018). Inflammation in ocular tissues was
characterized as a crucial participants of several ocular disorders like
uvea inflammation, optic nerve damage and finally retinopathy
(Perez and Caspi 2015).

The inflammatory mediators such as TNF-a and interleukins (IL)-
1P was stated to the unintentional communication with insulin signal-
ing and confrontation (Zhu et al. 2015). Furthermore, diabetic
retinopathy is correlated to variable factors, like new blood vessel
developments, in which VEGF plays a crucial role in each stage
(Kant et al. 2009; Eichler W, Yafai et al. 2004). VEGF stimulate the
movement, partition and propagation of endothelial cells which conse-
quently enhance the action of plasminogen activators in plasma that
will endothelial cells, which leads to neovascularization (Jorge et al.
2006; Zhang et al. 2006). Previous findings show that MMP-9 (matrix
metalloproteinase-9) similarly plays a critical function in neovascular-
ization. Besides, MCP-1 serves crucial functions in the progression of
various impediments of DM (Bin Chen et al. 2017; Kim et al. 2009).
Numerous drugs have been established, such as synthetic drugs, anti-
platelet drugs, aldose reductase inhibitors and inhibiting end products;
nevertheless, these drugs are confronted by side effects (Joussen et al.
2002).

Management of diabetes has extended traditional events in Chinese
medicine. Researches have revealed that traditional Chinese medicine
can suggestively recover diabetes and its correlated problems (Zhang

and Jiang 2012). Triptonide (TPN) is a significant diterpene compound
that demonstrates anti-inflammation, anticancer, immunosuppressive,
anti-inflammatory, and other biological properties (Xiang et al. 2019;
Zhang M et al. 2019; Zhang B et al. 2019; Wang et al. 2019; Yue-
Juan Ling et al., 2020). Many previous investigations have emphasized
that the triptonide has outstanding biological activities like antioxidant
and anti-inflammatory properties, further previous studies states that
triptonide does not tempt serious liver toxicity in experimental ani-
mals. (Dong et al. 2019; Hu et al. 2018; Yang et al. 2017).

The beneficial effects of triptonide against the DR were not
explored yet. Henceforth, the present study was dedicated to decrypt
the salutary activities of triptolide against the STZ (streptozotocin)-
induced DR in rats via altered biochemical parameters and inhibiting
inflammation signals.

2. Materials and methods

2.1. Chemicals and reagents

Streptozotocin (STZ), Triponide, were obtained from Sigma-
Aldrich, USA. All the corresponding assay kits to estimate
the biochemical markers were obtained from Abcam, Beijing,
China. Thermofisher, Massachusetts, United States of Amer-
ica, Cayman Chemical, Michigan, USA. and R&D Systems,
Inc., Minneapolis, Canada, respectively.

2.2. Investigational animals

Three months matured male Wistar rats with weight around
230 + 50gm were selected for present study. Animals were
acquired from Shanghai Laboratory Animal Centre and rats
were adapted to animal house condition formerly before the
experiment start. All animals were maintained in excellent con-
ditions that is with 22-24 °C temperature, 50% moisture; 12-hr
light and 12-hr dark sequences. Animals permissible to get
pure water and pellet diet in animal cage during the entire
experimentation period. The present investigation was ethi-
cally permitted by the approved animal ethical committee
directed by subsequent guidelines of National Institutions of
Animal Health Care and Use.

2.3. Experimental design

Randomly, experimental rats were split into four groups
(n = 6). Group I rats are control. Group II remained only with
diabetic retinopathy induction. In which, rats were treated
intraperitonially (i.p) with 60 mg/kg of STZ, which was freshly
equipped with citrate buffer (0.1 M). Meanwhile, group I con-
trol rats established only with citrate buffer along with regular
pellet diet. Later with STZ encounter for 48hr, the glucose
level was estimated and the rats with 200 mg/dl of glucose level
and above was categorized as diabetic. Group III rats was
induced with STZ and oral administration of 25 mg/kg of trip-
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tonide for 60 days. Group IV rats were induced with diabetic
as well as with metformin, a standard drug (300 mg/kg) for
60 days. Subsequently with completion of experiments, the
blood sample was collected using retro-orbital plexus. The
retina tissues were collected from the experimental rats and
homogenated using triphosphate buffer (50 mM of) at 7.4
pH and samples centrifuged at 5000 rpm for 10 min at 4 °C.
The final homogenate was used for further investigations.

2.4. Analysis bodyweight, food uptake, blood glucose, and
HbAlc levels

The bodyweight and food uptake of experimental rats were
sensibly assessed during the experimental period. The blood
glucose level was noticed by means of glucometer (HUIDA
instruments, Jiangsu, China). The HbA 1c status was measured
with the help of commercially available kit in accordance with
manufacturer guidelines (Thermo Fisher Scientific, Mas-
sachusetts, United States of America).

2.5. Lipid profile and atherogenic index (AI) measurement

The crucial biochemical like lipid levels and associated lipids
like triglyceride (TG), cholesterol (Ch), LDL and HDL were
studied using corresponding kits according to the procedure
specified by manufacturer (Cayman Chemical Company,
Michigan, United States of America). The Al (atherogenic
index) was studied according to the following equation which
means: (Ch - HDL-Ch)/HDL-cholesterol.

2.6. Antioxidants measurement

The very important and vital biochemical status such as SOD,
GSH, relative SOD/CAT, and GSSG (GSH/oxidized glu-
tathione) proportion in the experimental rats were measured
with the corresponding kits as in accordance with the manu-
facturer protocol (Abcam, Tokyo, Japan).

2.7. Pro-inflammatory marker levels

The Interleukins (IL-1b, IL-6) and TNF-a in the rat retina of
the experimental rats was assessed using corresponding analyz-
ing kits according to the recommended manufacturer instruc-
tion (R&D Systems, Beijing, China).

2.8. Analysis of MCP-1, MM P-9 and VEGF levels

The status of MCP-1, MMP-9 and VEGF were measured
according to commercially available kits in accordance with
the manufacturer recommendation (My BioSource, Incorpora-
tion, San Diego, USA).

2.9. Morphometric measurement

The morphometric measurement of retina of the experimental
rats were achieved by using computer attached image examina-
tion method to notice the retinal thickness and ganglion cell
(GCL) numbers. To analyze this, Image J software was
employed as defined in previous studies (Jiang et al. 2010).

2.10. Measurement of anti-apoptotic marker levels

The apoptotic markers like Bax, Bcl-2, and Bax/Bcl-2 propor-
tions was measured in the present study. The levels of apop-
totic markers were studied using respective assay kits. Each
assay was done in triplicate as per the guidelines specified by
the manufacturer (Elabsciences, Texas, USA).

2.11. Histopathological analysis

To examine the alterations in ultrastructure levels, the
paraffin-fixed pancreas was segmented at 4 pm by means of
a semi-automated microtome (RM2255; Leica Micro-
systems, Mumbai, India). The tissue segments were then kept
on glass slides by means of hot plate. Subsequently, the tissue
sections were deparaffinized by xylene solution and the mois-
ture content was absorbed by dissimilar ethanol dilution
(100% and 90%). The segments were stained with H&E.
Finally, the sections were assessed by using simple light micro-
scope (ZEISS microscopes, Oberkochen, Germany) beneath a
magnification of X200.

2.12. Statistics analysis

All values are depicted as mean + SD of triplicates. GraphPad
Prism Software version 7.0 was employed for the statistical
investigations. Values were scrutinized using one-way
ANOVA consecutively Tukey’s multiple assessments test.
P < 0.05 was viewed as substantial or significant.

3. Results

3.1. Efficacy of triptonide on the body weight, food consumption,
blood glucose, and HbAlc levels in the STZ-induced DR rats

As demonstrated in Fig. 1, the regular food intake, glucose,
and HbAlc levels was upregulated in the STZ induced group
II DR rats. Coming to body weight, STZ induction decreased
the animal bodyweight. The management with 25 mg/kg of
triptonide along with STZ induction noticeably reduced the
food intake, glucose level, and HbAlc level in group 111 Wistar
rats. Triptonide as well increased the animal bodyweight of the
STZ induced group III animals. The group IV metformin
administered animals as well exhibited improved bodyweight
and reduced the food uptake, glucose, and HbAlc levels in
STZ induced DR rats, which was comparable with the trip-
tonide treatment.

3.2. Outcome of triptonide on the lipid levels and atherogenic
index

The DR rats exhibits upregulated the triglycerides, LDL, Chol,
and Al levels in animal serum when compared with normal
group I rats. While high density lipoprotein level was downreg-
ulated in the STZ provoked rats (Fig. 2). But the same was
effectually controlled by the triptonide management. The man-
agement with 25 mg/kg of triptonide to STZ induced rats
showed the substantial decrease in TG, LDL, Chol, and Al
and also enhanced the HDL in the DR rats. The group IV met-
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Fig. 1  Effect of Triptonide on the food intake, bodyweight, blood glucose, and HbAlc levels in the STZ- inducedDR rats. Efficacy of
triptonide on the food consumption, body mass, blood glucose, and HbAlc status in the STZ induced DR rats. Outcomes were
characterized as mean + SD of triplicates. Statistics were reviewed by one-way ANOVA successively Tukey’s post hoc test. Note: “*
p < 0.05 associated with control ‘# p < 0.01 related with DR induced animals. Group I: normal rats, Group II: DR induced rats by STZ

(60 mg/kg). Group III: DR rats administered with the 25 mg/kg of triptonide. Group IV: DR rats treated with standard drug metformin
(300 mg/kg).

TG HDL
Cholesterol
400 400 50
~
§ =) # =) i
g 300 s 2 300 - .
H : g . £ 3 #
& =
z 200 g 200 g
% « g * B 20
100 100 £
£ & g 10
&
T T T T 0 T T T T T T T T
GroupI  Group IT Group III Group IV GroupT Group 1T Group IIT Group IV GroupT Group IT Group ITT Group IV
Atherogenic index
LDL
80 ¥ 20 ¥
=) %
T 6 + 2 15 T
] g
:{ -1
g
e‘ 40 L & 10 *
: i
5 20 2 5
0 0
Group I Group IT Group Il Group IV Group I Group IT Group IIT Group IV

Fig. 2 Efficacy of Triptonide on the Lipid profiles and Atherogenic Index of STZ induced retinopathy rats. Effect of triptonide on lipid
status and atherogenic index of STZ tempted retinopathy rats. Grades were signified as mean + SD of triplicates. Statistics were
scrutinized by one-way ANOVA sequentially Tukey’s post hoc test. Note: “** p < 0.05 equaled with control ‘# p < 0.01 equaled with
retinopathy rats. Group I: normal rats, Group II: DR induced rats by STZ (60 mg/kg). Group III: DR rats administered with the 25 mg/
kg of triptonide. Group IV: DR rats treated with standard drug metformin (300 mg/kg).
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formin treated animals also modified the alterations in lipid
contents in the DR rats.

3.3. Effectiveness of triptonide on antioxidants level in
experimental rats

Fig. 3 illustrates that the levels of crucial antioxidants such as
SOD, Glutathione, ratio of SOD/CAT and GSH/GSSG pro-
portion was radically reduced in the retina of STZ-induced
DR rats in comparison with group I animals. Significantly,
the 25 mg/kg of triptonide noticeably augmented the level of
SOD, Glutathione transferase, GSH/GSSG ratio and SOD/
CAT ratio in retina tissues of STZ challenged group III rats.
The same result was observed in treatment with standard drug
metformin in STZ induced group IV animals, where the
antioxidants level exposed improved level in DR animals.

3.4. Triptonide effect on the pro-inflammatory cytokines

Fig. 4 represents the TNF-o and IL-1p, and IL-6 status in the
retina of untreated normal and induced experimental animals.
STZ triggered diabetic retinopathy rats illustrates the upsurge
in the TNF-a, IL-1pB, and IL-6 in the retina. However, the oral
administration of 25 mg/kg of triptonide to the DR rats
showed the considerable diminution in these cytokine levels.
Likewise, metformin treatment too reduced these cytokine
levels in retina of DR rats.

3.5. Effect of triptonide on the MCP-1, MMP-9 and VEGF
levels

Fig. 5 shows the MCP-1, MMP-9 and VEGF status in normal
and treated experimental rats. These marker levels were extre-
mely augmented in STZ induced DR rats when related to con-
trol. Remarkably, the oral treatment of 25 mg/kg of triptonide
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was significantly repressed these above-mentioned biomarkers
in the DR rats. The same result observed in standard drug met-
formin administered group IV animals in which MCP-1,
MMP-9 and VEGF status in the DR rats.

3.6. Efficacy of triptonide on morphometric analysis of retina

The consequences of morphometric examination of retina was
described in Fig. 6. It exposed that the retinal width and the
CGL numbers were reduced in group II rats when related to
normal group I rats. Conversely, the 25 mg/kg of triptonide
administration to STZ treated group III animals displayed
the noteworthy enhancement in the thickness and the CGL
numbers in the, which is different to the STZ alone treated
group II rats. Similar, outcome were found in metformin trea-
ted group IV animals, where enhanced total cells and thickness.

3.7. Consequence of triptonide on the Bax and Bcl-2 expression

Fig. 7 representing the apoptotic protein expressions in retina
tissues of the experimental rats. The relative expressions of Bax
and Bax/Bcl-2 ratio in group II animals were found to be aug-
mented, while the relative expression of Bcl-2 was repressed in
the STZ induced DR rats in comparison with normal group I
rats. Remarkably, the triptonide (25 mg/kg) oral administra-
tion displayed notable downregulation in apoptotic protein
expressions and enhanced the Bcl-2 expression in retina of
STZ tempted group III rats. Metformin also substantially con-
trolled these expressions in DR rats.

3.8. Effect of triptonide on histological examination

In group I control rats, many circular and extended islets were
observed and consistently dispersed all over the cytoplasm, in
which the nucleus is stained lightly than the neighboring pan-
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Fig. 3 Outcome of Triptonide on antioxidants status in STZ induced DR rats. Outcome of triptonide on antioxidants status in STZ-
induced DR rats. Outcomes were denoted as mean £ SD of triplicates. Statistics were reviewed by one-way ANOVA successively Tukey’s
post hoc test. Note: “*’ p < 0.05 associated with control ‘# p < 0.01 associated with retinopathy rats. Group I: normal rats, Group I1I: DR
induced rats by STZ (60 mg/kg). Group III: DR rats administered with the 25 mg/kg of triptonide. Group IV: DR rats treated with

standard drug metformin (300 mg/kg).
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Fig. 4 Triptonide on the pro-inflammatory markers in the STZ induced retinopathy rats. Triptonide on the pro-inflammatory markers in
STZ treated rats. Outcomes were symbolized as mean + SD of triplicates. Statistics were studied by one-way ANOVA sequentially
Tukey’s post hoc test. Note: “*’ p < 0.05 linked with control ‘#” p < 0.01 linked with retinopathy animals. Group I: normal rats, Group
II: DR induced rats by STZ (60 mg/kg). Group III: DR rats administered with the 25 mg/kg of triptonide. Group I'V: DR rats treated with

standard drug metformin (300 mg/kg).
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Fig. 5 Result of Triptonide on the MCP-1, MMP-9, and VEGF levels in the STZ induced retinopathy rats. Result of Triptonide on MCP-
1, MMP-9 and VEGF in STZ nduced retinopathy animals. Consequences were signified as mean = SD of triplicates. Statistics were
examined by one-way ANOVA repeatedly Tukey’s post hoc test. Note: “*’ p < 0.05 related with control ‘# p < 0.01 related with
retinopathy rats. Group I: normal rats, Group II: DR induced rats by STZ (60 mg/kg). Group III: DR rats administered with the 25 mg/
kg of triptonide. Group IV: DR rats treated with standard drug metformin (300 mg/kg).

creatic acinar cells, this was depicted in Fig. 8. Group-I animal
exhibits that histology of islets was regular and undamaged.
Whereas in group II STZ alone induced rats exhibits that
altered morphology of islet, in which small islets were demol-
ished and only few islets are viewed in the segments. Unfilled

gaps are observed by the islets among the acinar cells, where
intact ultrastructure is somewhat disturbed. Further vital por-
tion of the islets was necrotic. At the same time STZ induced
along with triptonide (25 mg/kg) group-III rats showed con-
densed gaps among the pancreatic acinar cells with moderate
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Fig. 6 Efficacy of Triptonide on the morphometric examination of retina in the STZ induced DR rats. Efficacy of triptonide on the
morphometric examination of retina in STZ treated animals Outcomes were characterized as mean + SD of triplicates. Statistics were
examined by one-way ANOVA successively Tukey’s post hoc test. Note: “** p < 0.05 associated with control ‘# p < 0.01 associated with
retinopathy rats. Group I: normal rats, Group II: DR induced rats by STZ (60 mg/kg). Group III: DR rats administered with the 25 mg/
kg of triptonide. Group IV: DR rats treated with standard drug metformin (300 mg/kg).
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Fig.7  Effect of Triptonide on the Bax and Bcl-2 expression in the STZ induced retinopathy rats. Triptonide on apoptotic inducing factors
like Bax, Bcl-2 and its combined ratio of bcl-2 and bax, in the STZ (60 mg/kg) induced and triptonide managed animals was restrained by
ELIZA kit. The relative intensity was signified as percentage in all groups of experimental rats. Statistics were examined by one-way
ANOVA successively Tukey’s post hoc test. Note: “*” p < 0.05 associated with control ‘%" p < 0.01 associated with retinopathy rats.
Group I: normal rats, Group II: DR induced rats by STZ (60 mg/kg). Group III: DR rats administered with the 25 mg/kg of triptonide.
Group 1V: DR rats treated with standard drug metformin (300 mg/kg).

Group Il Group IV

Fig. 8 Outcome of Triptonide on the pancreas histopathology of the STZ induced DR rats. Triptonide on histopathology observation of
normal and experimental rats. Group I: normal untreated demonstrates normal and regular ultrastructure, Group II: DR rats with STZ
(60 mg/kg) exhibits disturbed islets with much gap in acinar cells in pancreas. Group III: Induced with STZ as well as with the 25 mg/kg of
triptonide, showed reduced gaps between pancreatic acinar cells with excellent recovery of structure with intact of islet along with nucleus.
Group IV: STZ induction along with treatment of metformin (300 mg/kg) in retinopathy animals also exposed the same intact nucleus and
regular ultrastructure which was comparable with group I animals.
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recover of ultrastructure. The similar outcomes were noted in
metformin treated group IV rats, where the histology of islets
was normal and unchanged.

4. Discussion

The retina in the eye is one of the important metabolically
dynamic tissue, which primarily affected by diabetes mellitus
(Qiao et al. 2020). Chronic hyperglycemia condition leads to
hemodynamic, microvascular and alterations in neurons which
lead to diabetic retinopathy (Kang and Yang 2020). The mech-
anisms undergo DR are with multifaceted approach but hold
the changes in inflammation, oxidative pressure, ischemia, neu-
ral apoptosis and angiogenesis (Li et al. 2020; Al-Kharashi
2018). DR is the prime factor of diabetic mellitus associated
ocular damage among young and aged individuals globally
(Wong et al. 2016). The microvascular injury in the retina such
as collapsed blood barrier, drop in capillary, and retinal
microaneurysms or out pouch of blood are crucial features of
diabetic retinopathy (Chawla et al. 2016). The inflammatory
intermediaries are the crucial players in the development of
both initial and late phase of diabetic retinopathy.

Augmentation of TNF-o and other interleukins ultimately
worsen the DR development (Yang et al. 2006). The over
accretion of TNF-o and IL-6 in the vitreous fluid of the dia-
betic retinopathy individuals were highlighted earlier (Sato
et al. 2009). TNF-a is a well-known marker that vigorously
contributes to the augmentation of inflammatory responses
(Gao et al. 2007; Huang et al. 2011). The upregulated inflam-
matory molecules were related with the diabetes mellitus. And
further these features could communicate with resistance of
insulin (Jager et al. 2007). In present study, we recognized that
the STZ induced DR rats established the serious upregulation
in TNF-a, IL-1P and IL-6 status in the retina. Remarkably, the
triptonide administration to the STZ induced rats considerably
repressed these cytokine statuses. VEGF plays a vital role in
diabetic initiation and grounds for early-stage expansion of
diabetic retinopathy disease condition.

Consistent diabetes leads to a condition tissue hypoxia and
subsequently results in increased VEGF. It upraises the pene-
trability and expansion of blood vessels that contributing in
the development of diabetic retinopathy (Kota et al. 2012).
Previous studies states that the management of VEGF in
non-diabetic animals formed serious irregularities in the ani-
mal retina that resembles diabetic retinopathy, which confirms
the VEGF role in the DR progression (Bressler et al., 2020).
Oxidative pressure initiates the inflammatory controllers that
ultimately contributes to retina cell damage and sequentially
results in DR development. Furthermore, oxidative stress
can correspondingly alter numerous growth features like
VEGF and trigger other metabolic pathways concerned in
the diabetes progression (Keshari et al. 2013; Son et al.
2013). In this examination, we revealed that the VEGF status
was extremely increased in the STZ alone induced group III
rats, which was successfully abridged by the triptonide man-
agement. The MMP-9 is a proteinase family that might
degrade the extracellular matrix components and executes a
serious function in both normal and disease conditions
(Griselda et al. 2020).

Numerous previous studies have revealed that the MMP-9
vigorously contributes in the instigation of diabetic retinopa-

thy (Kowluru et al., 2012). It was previously emphasized that
the MMP- 9 action was amplified in numerous stages of DR
(Kowluru et al. 2016). With all these evidences in present study
we observed that the MMP-9 was upregulated in the STZ
induced retinopathy rats and further MMP-9 level was sub-
stantially downregulated by the treatment of triptonide.

The retina tissues frequently experience the several meta-
bolic illnesses and changes in gene expressions. The diabetic
disorder might result in necrosis of retinal capillary cells with
subsequent modification in histology. That is in present study
in histology observation of inducer alone group II STZ dis-
played much altered morphology of islet, much gaps are
detected by the islets between the acinar cells, with disturbed
intact ultrastructure. Whereas STZ induced along with trip-
tonide group-III animals displayed reduced gaps between the
pancreatic acinar cells with sensible recovery of ultrastructure.
The activated inflammatory and other pathways in diabetic
might enhance the apoptosis of capillary cells which was the
authoritative histological characteristics of retinopathy (Jiang
et al. 2017). In current work, we as well studied the levels of
antioxidants, which is seems to be extremely downregulated
in the retina. Fascinatingly, the triptonide management notice-
ably enhanced the antioxidants status in the DR rats.

The Bax, an apoptosis inducing feature accomplishes cen-
tral functions in the retina neuron cell death through this pro-
grammed cellular death. Bcl-2 promotes the cell endurance
through its capability to inhibit the cellular programmed death
or apoptosis. Meantime, Bax/Bcl-2 is important for the initia-
tion of apoptosis, the elevated Bax/Bcl-2 proportions thus
takes part in the cell death of retina (Sharpe et al., 2004). With
this coinciding evidence, in current study the relative expres-
sions of Bax and Bax/Bcl-2 proportion was augmented and
Bcl-2 was downregulated in STZ induced retinopathy rats.
But, triptonide administration considerably regulated the
apoptotic protein expressions in the animal retina, which was
induced by STZ in group III animals.

5. Conclusion

Our outcomes from this present work revealed that the triptonide
reduced the STZ-induced DR in wistar rats via increasing the animal
body weight, and the down regulation of blood glucose level, lipid pro-
file, oxidative pressure, inflammatory intermediaries, enhanced antiox-
idants, and also by inhibiting crucial factors like VEGF, MCP-1 and
MMP-9. These outcomes reinforced the reference that triptonide might
be an optimistic medication to manage the diabetic retinopathy. Still,
the complementary research necessary in future to sort tangible confir-
mation about the remedial efficacy of triptonide against DR.
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