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ABSTRACT - We investigated the effect of Capsosiphon fulvescens (CFE) and pheophorbide a (PhA) contained
in CFE on oxidative stress regarded as a factor for diabetic complication. Streptozotocin (STZ), known as an oxidative
stress inducer, was intraperitoneal injected for causing diabetes. After 7 days, CFE (4 and 20 mg/kg body weight) and
PhA (0.2 mg/kg body weight) were treated once a day for 9 weeks. After the sacrifice, testis tissues were collected for
the experiments. We confirmed that the treatment with CFE and PhA in diabetic animals not only decreased level of
lipid peroxidation and serum nitric oxide compared with the diabetes group, but also the activities of glutathione per-
oxidase and glutathione-S-transferase were restored remarkably. Furthermore the activity of antioxidant enzymes, cat-
alase and superoxide dismutase, were significantly recovered. With these results, our study suggest that CFE
containing PhA may prevent seminal glands damages induced by oxidative stress in diabetic condition.
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Materials and Methods
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Fig. 1. Effects of Capsosiphon fulvescens (CFE) and pheophor-
bide a (PhA) on serum nitric oxide production of streptozotocin
(STZ) -induced rat for 9 weeks. After the anesthesia, serum nitric
oxides were determined by using rats’ collected serum. Con; non-
diabetic control group, STZ; diabetic control group, AC; acarbose
treated diabetic group (0.2 mg/kg b.w.), CL; low dose of CFE
treated diabetic group (4 mg/kg b.w.), CH; high dose of CFE
treated diabetic group (20 mg/kg b.w.), PhA; pheophorbide a
treated diabetic group (0.2 mg/kg b.w.). Bars with different super-
scripts are significantly different at p < 0.05 by t - Tests (LSD) for
value.
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Fig. 2. Effects of Capsosiphon fulvescens (CFE) and pheophor-
bide a (PhA) on malondialdehyde (MDA) contents of testis tissue
in streptozotocin (STZ)-induced rat for 9 weeks. After the treat-
ment, the testicles were extracted, homogenized, and centrifuged
to collect the tissue supernatant. Con; non-diabetic control group,
STZ; diabetic control group, AC; acarbose treated diabetic group
(0.2 mg/kg b.w.), CL; low dose of CFE treated diabetic group (4
mg/kg b.w.), CH; high dose of CFE treated diabetic group
(20 mg/kg b.w.), PhA; pheophorbide a treated diabetic group (0.2
mg/kg b.w.). Values are means + SD (n = 6 for each group). Bars
with different superscripts are significantly different at p <0.05
by t - Tests (LSD) for value.
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Fig. 3. Effects of Capsosiphon fulvescens (CFE) and pheophor-
bide a (PhA) on GSH, GSSG contents of testis tissue in streptozo-
tocin (STZ)-induced rat for 9 weeks. After the treatment, the
testicles were extracted, homogenized, and centrifuged to collect
the tissue supernatant. (A) testicular GSH contents, (B) testicular
GSSG contents. Con; non-diabetic control group, STZ; diabetic
control group, AC; acarbose treated diabetic group (0.2 mg/kg
b.w.), CL; low dose of CFE treated diabetic group (4 mg/kg b.w.),
CH; high dose of CFE treated diabetic group (20 mg/kg b.w.),
PhA; pheophorbide a treated diabetic group (0.2 mg/kg b.w.).
Values are means + SD (n = 6 for each group). Bars with different
superscripts are significantly different at p <0.05 by t - Tests
(LSD) for value.
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Table 1. Effects of PhA on testicular tissue enzymes glutathione peroxidase (GPx), glutathione-S-transferase (GST), glutathione reduc-

GR (units/g protein) GST (pmol/min/mg protein)

tase (GR)
Treatment Groups GPx (mmol NADPH/min/g protein)
Control 2.63 £ 1.11%*
STZ 4.51 £0.85¢
AC 1.33+0.68°
CL 230+ 1.01%
CH 294 +1.21°
PhA 226+ 1.41%

32.13+1.31° 0.49 +0.01%
30.12 + 3.68° 0.58 +0.03°
26.84 + 4.00° 0.42 + 0.04%
28.04 + 8.49° 0.37+0.12¢
30.99 + 10.27° 0.42 + 0.10™
31.12 + 8.00° 0.51+0.11*

*Animals were treated with AC (0.2 mg/kg b.w.), CFE (4 and 20 mg/kg b.w.) or PhA (0.2 mg/kg b.w.) were gotten individually for
treatment once a day for 9 weeks after the administration of streptozotocin. After the scarification, GPx, GST, GR were determined by
using rats’ extracted testis tissue. Con; non-diabetic control group, STZ; diabetic control group, AC; acarbose treated diabetic group
(0.2 mg/kg b.w.), CL; low dose of CFE treated diabetic group (4 mg/kg b.w.), CH; high dose of CFE treated diabetic group (20 mg/kg
b.w.), PhA; pheophorbide a treated diabetic group (0.2 mg/kg b.w.).Means with different superscript letters are significantly different at

p <0.05 by t - Tests (LSD) for value.
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Fig. 4. Effects of Capsosiphon fulvescens (CFE) and pheophor-
bide a (PhA) on superoxide dismutase (SOD), and catalase (CAT)
activity of testis tissue in streptozotocin (STZ)-induced rat for 9
weeks. After the treatment, the testicles were extracted, homoge-
nized, and centrifuged to collect the tissue supernatant. (A) SOD
activity, (B) CAT activity. Con; non-diabetic control group, STZ;
diabetic control group, AC; acarbose treated diabetic group (0.2
mg/kg b.w.), CL; low dose of CFE treated diabetic group (4 mg/
kg b.w.), CH; high dose of CFE treated diabetic group (20 mg/kg
b.w.), PhA; pheophorbide a treated diabetic group (0.2 mg/kg
b.w.). Values are means = SD (n =6 for each group). Bars with
different superscripts are significantly different at p <0.05 by t -
Tests (LSD) for value.
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MY AFE3 o] SOD EAdo] A STZollA 2] A
A AiretE g Y U nitric oxided} 72 ItatE
o] F7FelAIRE, AE FojA] F4 W) SOD €49 353}
HEo] FAstEE9] A8S Alste AS glskain.

TS, CATE SOD2| EA2ka A A Hh-go 2N E vy
sl FAsrEAE AASHE 242, SOD, GPxet 7
AE 445 op7lehe A iz EdES oz =
A2 vy falgk ROSE A AT, spAIRE Fize} 7F
2 a¥Y AEHIE AlE E u, CAT 249 I3tz <ls)
Aol agiths A7 A7t BEHJTHY. 2 Al
ME STZollA A8 HAg CAT 24 (54%)° wisl,
CFEFo]oll A STZoll Hlgte] {2141 zfeol& YERY
A RO}, PhATH(102 + 13%)01A BANETE FF0 2
CAT A& IJEA7|= AS FRlskith(Fig. 4B). °l&
F3ll, CFE?} PhA Fof Al 444 B SojZd 245 H
s A E JBEAA 232 AE U £48 dust
F UdS Ao oatdrt

AT AAE T8RS o, gl s
25 2Rl wjAele] 4
PhAE STZO 2 Hdtd FA =%
s e AS 3§ F 2l Felsd.
sl 2EY 22 HE 24 Y GSH AL Z7HA7)a
GSH®| AtslE AAetH, SFEFE]29] gits)t g 71
HA o2 #s= GPx, GSTY &AL =43, T3
22 ] @44 e JitskEl gk A0 ksl
2%l SOD, CATE 3|HEAIF =4 A2
J HAh HIaHE /e AL Il

E
-3
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0.2 mg/kg bw.2 9 F7+ FoJsle] A3}
oA kst 2Eg 2] AYEE AW FtstE ZEQ E
N nitric oxide®t A A FHAFsHEo] T fdEe] vl
CFESt PhA Folitol A frol 2]l s Bolon, Al
FrkslE 228 A|o]sl= G492 glutathione peroxidase,
glutathione-S-transferase”} J7¢ +F o2 3|55 &
Sk, A gkaksl whojr|#e A o] S8 G421 superoxide
dlsmutase catalase &/ W3 HE Fol A IEEH= A
S Ho} CFE 773 PhATIZolA 22 f kst &
a2 ZAN A HtEkE 54 Al 23E Foke] Y
el A ad el ok ksl 2E#H AT YoT)= A4
z7 EgorSE mjdo]l FEEH 2 AXEZS PhA
= B3 33 7He AS 29 AT
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