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Abstract

Introduction: The use of natural immune stimulants in aquaculture, it is developing to booster the
immune responses and increase fish resistance against diffusion of diseases spread. In this regard,
considering the beneficial effects of the medicinal plant Aloe vera, this research was conducted with the
aim of investigating the effects of Aloe vera extract on antioxidant enzymes, survival rate and non-specific
immune indices of Siberian sturgeon (Acipenser baerii).

Materials and methods: A total of 180 Siberian sturgeon with an average weight of 10.95 + 0.04 g were
randomly distributed into four groups including a control group and three experimental groups (each
group with three replications). Aloe vera powder extract was added to the special diet of the experimental
groups in proportions of 0.5, 1 and 1.5%. Fish were fed manually with their special diet in fiberglass tanks
for eight weeks.

Results and Discussion: At the end of the breeding period, catalase, GPX and SOD enzymes were
measured. The results showed that the amount of catalase, SOD and GPX in the blood serum of the fish in
the treatments increased compared to the control (p<0.05). The amounts of lysozyme and ACHS50, as non-
specific immune components, were measured. The results showed that there is a significant difference in
the amount of lysozyme and ACHS50 in the treatments compared to the control group (p<0.05). In
addition, during the breeding period, no losses were observed in the reservoirs, and the survival rate in the
treatments and the control was 100%.
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Conclusion: Based on this, it was determined that Aloe vera extract has non-specific immune enhancing
effects and its use at the rate of 1.5% in the diet can improve the activity of antioxidant enzymes and also
as an immune stimulant in order to prevent disease be effective in the Siberian sturgeon.
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Table 1: The amount of compounds in Aloe vera extract

Types of combinations (/) compounds

Types of combinations

(/) compounds

Aloin 28.81
Oleic acid 6.23
B-Sitostrol 1.41

Lupeol 4.7
Campestrol 2.18
Carvone 8.43

Comaric acid 7.62
Squalene 13.8
Limoene 10.26

n- Hexadecanoic acid 10.24
other components 6.3
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Figure 1: Comparison of serum catalase in Siberian sturgeon fed with different levels
of Aloe vera extract
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Figure 2: Comparison of serum GPX in Siberian sturgeon fed with different levels
of Aloe vera extract
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Figure 3: Comparison of serum SOD in Siberian sturgeon fed with different levels
of Aloe vera extract

03,5 53 OlekaS HSUAT Sl 5 55 Ol
NS e 53 Ol VL s dals
s @80T o slas deo 55 1/0 Sl 55 ¢ sl sba el
23 S 55 s p o095 dsb s s S (6,851l
wals 5 bl 53 Sl 5 i edalive O3l

(p<0.05) Csl 05 95 dpys Vo

sl sboesls B O Jpe s

Loodd 4did (Gem Olalewl  olatlé
odd o3y Olis Iys ST ojlas Calites glads s
o1 DL el gla il el canlllae cyl 3 ol
OladeaS” 55U AT S 5 555 (oo ol &
0595 aeil 53 Jald b duslie 55 Calides cla,led )3

uij:.o.f 456)}-“-& WLl g ls gae Dol Sy

‘J}G}ST‘:)LA}‘_&,\:-Lgu&baMQMG”GGWU‘S&W‘}?w‘L;\Au&u\' J}.b—
(:Sle t 5 il glas)

Table 2: Non-specific immune indices of Siberian sturgeon fed with food containing
Aloe vera extract (mean+ standard error)

Immune indices Control 1% 1.5%
Lysozyme 11+ 0.58° 21.33+0.67° 25.33 +0.88¢ 28 +0.58¢
(u/ml)
ACHS0 191.67+ 1.45° 217.67+ 1.2b 220 + 1.02° 204 +2.3¢

(u/ml)



http://dx.doi.org/10.71901/jad-2025-4-872
http://aqudev.liau.ac.ir/article-1-872-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-10-12 ]

[ DOI: 10.71901/jad-2025-4-872 |

4 e ST (BT gl o 3T WS, (Aloe vera) 1,56 3T o jlae (sla dis o 31

@<0.05) ol 6 LT Jls gme oDt 3 g g 0dins OLES Sl o 3 Sogline 5Y o~

(Golestan et al., 2014) w5 § asin LS 55,
GI3A 03X ) /D o e 3 ojlae ul U5 an &
35 1y Gobssme Ol gldE o, 4 03550 L
Oladlas Conlos o5 slowl dald 658 L awlis
Cled r gaols DS sl S35 50 55 (g3daze
2B sk (wl ods plnil Olale STl T
ohas S pes e M SE 5 S
domy S I ST C B e s Sl e 63
Bazari Moghaddam ) ol oss o5, Al Lo
SIS a gy ,m i &K s women et al., 2023
OLS 585, YTIF 5 s €47 ojlas O
g Cte M 5 S 2l S A asls
Salem and ) Cul o35 SleS| ST sla jesls
«(2010) Mohamed 5 Aly .(Moammer, 2024
SUAS Sl e 5 JS b o 55l sbelr bl
W3 g5 2L 1,y (Oreochromis niloticus) s
osb 4 e o ol S sl 0L T G s
Wle eS| BT Gl 3T b (s J6
SR ST 0556 5 5 56y s AT 5
OLKes 5 Adineh o K5 asdllas 53 .Cwlosls
S35y okd AyuS 5y e sjlae Sl (YAY)
313 DL gl s sad (y p 1y OS5 VT3
ST Sl 5 B sk & oslas ol
1) SYBE 5 50 gemsd denST| s s Aile SlanST| ST
390 53 (YY) 0, 5 Raissy .das o 2l 3l
OT Lol ale Codhu 5 iy Sl e il
O colem plp 53 Caglie iy SRl s 1
g el gl iS5 STl T

ol shls Jf)b'-f.u S ol Ol gy ol

&

X
oylas ks #shw 055530 L tasn opl 03
OYBKT Ol ailyy glde o a0 1y 44T
D5 pr eS|y 0556 5 5 gy > STy g
OLLS A1 530 dald & o Lasles 53 (6 o (AL
3o o Ol L 3T ol s sk 2050 ol
4 Llg o oS 03 g SIS BT (2B lanuslS
Lo s 64T olas 53 5 g0 Jbus s DS 5
ek
0di) b5 g 50 0 3 35T SIS, IS sk
Luly 4 5 o3 2ol 5 S50 clie 55 gyl
Bazari ) ,Usjfu.n sl (..m;&» ke
sbwl J=Is slise (Moghaddam et al., 2023
oz 31 0L b Sl slie 1T SIS,
035 sl o 3T b (S sin (e § i
Jolse by opl 53 il Jske 5> P450
5 St egles Dl pd Wile (a6l 2l
o Sl (a2 EST s ) Calies (glaotu VT
(Xenobiotic) o a&s Cale SLS 5 55
Cguomn ST IS, sl oyl clic
NH L J sl il L8 o
23 ¥ dex ) gl G e Ll
5 Sl CGalie sl s SLS 5 SKE il
Devasagayam et al., 2004; ) 5 35 DNA (sls g
gL (e Ll ool 5> .(Reardon and Bhat, 2007
J sl 8 il 2 s b SlaasT sT
G115 55 s 6T 5059 ls 1) (guide 285 O35S
b Sl e il i SISl ST (gl e

SYTd3 55 Shs Ly €T Sl


http://dx.doi.org/10.71901/jad-2025-4-872
http://aqudev.liau.ac.ir/article-1-872-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-10-12 ]

[ DOI: 10.71901/jad-2025-4-872 |

\F QL:..M)MC)L@.?o)ucraaj‘,jdu%g)}j;éﬁ-\’wjA.LJ.':.J

LS K, VTS Lay 5 el 5Shes s
By e Olale S ailejl Ol e 53 Ll sl LB 50
5,8 & aals ol (Y1) O Kes 5 Wang
TR VAPSVAVA I ETIRCR LIS (P
ol gl 2 Shes e 1 0LS 5555 YT
(YeV) ol,Kes 5 Alishahi .col ails sl
L 10 Olsen a1 353 o (1555 5225 L3503 25
055 e s S RIB Ca e 1B 05
e s mlpl Gole addlee 53 3 S Jgens
sdalin 15 40T o5lae doys V/O Hldie 53 s
058l DLS 5 5l Ly ST & sged ar g AL S
acis ¢ gome g cla o 5Tl ol g fod 51 Jlad
T gladl 5 Sl dl (gl (S
I (Surjushe er al., 2008) ol odi LSS
-ty 55, Slakign plad Gy b Sl p w505
Joel N5 Sl Jaed Nl o F
1S Jsbe o)l OIS azy Al S K
Choi ef ) &S oo (5,5 sl o el l5 oo
SUS o a5 b Ol i3 (al., 2008
lie 4 0T 2l 5 Sl Al sasl Cand sy 3 50
5 S bl pln 03 b sl e e
miaid Sl Il bl e ST el
3l STy (il SaSS e (S e e
ol o odaliin G b 53 LSS n F
«(Y+\¥) Abdi , Alishahi .(Alishahi et al., 2010)
53 OledeaS™ 53U AT Clab e &7 s sai s
35 1ys 44T ojlas doys Vo5 doys +/0 T
S 3 als 05,8 L awlie 55 Jgens 5uS sl
S>3 038 Hoye (6 e Ol 3 deoys o/

BE) W R 03 g LQJLAT ‘)‘.)Ls‘su d)&&b—‘

So 1y ple o Ll 5 o0 &S Sl SISl ST
oS 03553 45 W3 8 Ol (sl andllan s Les Lisn,
SLEE Jyene 555 (Al oME o 4 (T
eSO 55658 (sla 5T b 3 (s ols gns
Taghian ) ol ails JYBE 5 50 g s deaS) 55 5un
3B e STy g 0 5T (ST 5k (et al., 2023
e 5o 1 0l gl b I Cblis s wlul i
L oablie jolate 4 5 3,05 05T ST GladSSsl,
O3S S50 a4 AT g 3T SIS,
P 93 s oS AeST s O5asda b sene
ST ST Gl 055658 550 0L Wb
Gl Clblous 3 bl 55 &S 03 68 sl
0581 Jolo 6o 05,5 b 2S5 Rl 03 ke e
il e s 1y GLT gl JKsly 5 bawsST ) s
STy dyls 3T JKsl, 87 SLS 5 L 0L 8
Peixoto et al., ) 555 TS O Bl 5 sl
2016

23 Sl ol andlae js w3 5 ol S 4, K les
dops Vor Slsl 5 i edalie dals 5 bayles
Jolse Blis 53 sl otiadilis S le3l doys 5
WSol 4 5 sl e Jas Gl il 5 155k
ol 53 rash ol o3 Olabe Suljl Ao s
ol Ol Ll sl dals 0 5 L Sl byl
Ll s 0ap oalp s OT GV CdS L1, psdse
Taghian et ) cudls ks o 6,10 5 9 e
Aal., 2023

Sl @M 3y SIS Gl mls 0sSTt
Olale il 6,8 gml mlaw 1y 4T
O, en s Farahi 3,18 alol .ol ol Jool>

Canil 5 1y 64T JoSe sl oldE 0, (Y4VY)


http://dx.doi.org/10.71901/jad-2025-4-872
http://aqudev.liau.ac.ir/article-1-872-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-10-12 ]

[ DOI: 10.71901/jad-2025-4-872 |

Asadi, M., 2020. The effects of
microencapsulated  garlic  (Allium
sativum) extract on growth
performance, body  composition,
immune response and antioxidant
status of rainbow trout (Oncorhynchus
mykiss) juveniles. Journal of Applied
Animal Research, 48(1), pp.372-378.
DOI: 10.1080/09712119.2020.1808473

3. Alishahi, M., Ranjbar, M.M.,,
Ghorbanpour, M., Peyghan, R.,
Mesbah, M. and Razi Jalali, M., 2010.
Effects of Dietary Aloe vera on Some
Specific and Nonspecific Immunity in
the Common Carp (Cyprinus carpio).
International  Journal  Veterinary
Research, 4(3), pp.189-195. DOIL:
10.22059/ijvm.2010.21352

4. Alishahi, M. and Abdi, E., 2013. Effects
of different levels of Aloe vera extract
on growth performance, hemato-
immunological indices of Cyprinus
carpio. Iranian Journal of Veterinary
Science and Technology, 5(2), pp.33-
44, DOLI:
10.22067/veterinary.v5i2.16908

5.Asadi, M.S., Mirvaghefei, A.R.,
Nematollahi, M. A., Banaee, M. and
Ahmadi, K., 2012. Effects of
Watercress (Nasturtium nasturtium)
extract on some immunological
parameters of  rainbow  trout
(Oncorhynchus mykiss). Open
Veterinary Journal, 2(1), pp.32-39.
DOI: 10.5455/0VJ.2012.v2.i0.p32

6. Aly, S.A. and Mohamed, M.F., 2010.
Echinacea  purpurea and  Allium
sativum as immune stimulants in fish
culture using Nile tilapia (Oreochromis
niloticus).  Journal — of  Animal
Physiology and Animal Nutrition,
94(5), pp-31-39. DOI: 10.1111/.1439-
0396.2009.00971.x

7. Ayoola, S.O. and Ishola, H.O., 2020.
The  growth  performance and
genotoxicity effect of dietary Aloe vera
on Oreochromis niloticus juveniles.
Aceh Journal of Animal Science, 5(2),
pp.92-97. DOI:
10.13170/ajas.5.2.16044

8. Bazari Moghaddam, S., Haghighi, M.,

e ST (BT gl o 3T WS, (Aloe vera) 1,56 3T o jlae (sla dis o 31

i e U T als 0ss5 (Kos (slanllas
oy 3 Ao 33\ Ol je & (Nasturtium nasturtium)
Sl il LS K, YTJp e
(Asadi et al., 2012) Ll sbwl dals o5 8
¢ Olse 4 OlekoS 550 AT e Sl Sl s
Chdle (gl Aoy s olat| o ol r.w.:.-&a
0354 o @Bl 5l sl 03 28 ab ey alo
S s 15 la s s s 256 dla ST ki

(Chiu et al.,2010) 35, -

S5 dom
3505 Oledl Ol g oo bl adlllas ol 4 a5 L
s 50T oylae Sl duoys VO Hldie 6,8, o
el ¢ S BT Eld Gl and ol il
BB ysb & 1) el 3 olamstl o sl

Lo B e S

Sl b
S p e Olulis, 8 Cuelus 1 alew gu s

sl ol S s b 5 Sl
NSl )bl Olale Ml oy Olids

.JJJf‘SA

&b
1. Adamek, Z., Prokes, M., Barus, V. and
Sukop, 1., 2007. Diet and growth of 1+
Siberian sturgeon (Acipenser baerii) in
alternative pond culture. Turkish
Journal of Fisheries and Aquatic
Sciences, 7(2), pp.-153-160.
2. Adineh, H., Harsij, M., Jafaryan, H. and


http://dx.doi.org/10.1080/09712119.2020.1808473
https://doi.org/10.22059/ijvm.2010.21352
https://doi.org/10.22067/veterinary.v5i2.16908
http://dx.doi.org/10.5455/OVJ.2012.v2.i0.p32
http://dx.doi.org/10.71901/jad-2025-4-872
http://aqudev.liau.ac.ir/article-1-872-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-10-12 ]

[ DOI: 10.71901/jad-2025-4-872 |

\F ¥ QL:.M..A) cC)Lg.g- oJLo..'Z crkbjjﬁdbchJ}ﬁLgﬁTw}S 4.1)..';.;

Soleimani Iraei, M. and Zorrichzahra,
S. M.J.,, 2012. Effect of dietary
supplementation of Melissa officinalis
and Aloe vera on hematological traits,
lipid oxidation of carcass and
performance in  rainbow  trout
(Oncorhynchus ~ Mykiss). Online
Journal of Animal and Feed Research.

2(1), pp.1-5.

15.Golestan, G., Salati, A., Keyvan

Shokouh, S., Zakeri, M. and Moradian,
H., 2015. Effect of dietary aloe vera on
growth and lipid peroxidation indices
in rainbow trout (Oncorhynchus
mykiss). Veterinary Research
Forum, 6(1), pp.63-67.

16.Govind, P., Madhuri, S. and Mandloi,

A, K., 2012. Immunostimulant effect
of medicinal plants on fish.

International Research Journal of
Pharmacy, 3(3), pp.111-114.

17.Haghighi, M., Sharif Rohani, M.,

Samadi, M., Tavol, M., Eslami, M. and
Yusefi, R., 2014. Study of effects Aloe
vera extract supplemented feed on
hematological and immunological
indices of rainbow trout
(Oncorhynchus mykiss). International
journal of Advanced Biological and
Biomedical Research, 2(6), pp.2143-
2154.

18.Hung, S.S.0., 2017. Recent advances

in sturgeon nutrition. Animal Nutrition,
3(3), pp-191-204. DOLI:
10.1016/j.aninu.2017.05.005

19.Lakhsmi, P.T.V. and Rajalakshmi, P.,

2011.  Identification = of  phyto-
components and its biological activities
of Aloe vera (L.) through Gas
Chromatography-Mass Spectrometry.
International Research Journal of
Pharmacy, 2(5), pp.247-249.

20.Mandrioli, R., Mercolini, L., Ferranti,

A., Fanali, S. and Raggi, M.R., 2011.
Determination of aloe emodin in 4loe
vera  extracts and  commercial
formulations by HPLC with tandem
UV  absorption and fluorescence
detection. Food Chemistry, 126(1),
pp-387-393. DOI:
10.1016/j.foodchem.2010.10.112

Sharif Rohani, M. and Ghasemi, M.,

2017. The effects of different levels of
Aloe vera extract on some of the
hematological and non-specific
immune parameters in  Siberian
sturgeon (Acipenser baerii). Iranian
Journal of Fisheries Sciences, 16(4),
pp.1234-1247.

9. Bazari Moghaddam, S., Masoumzadeh,

M. and Jalilpour, J., 2020. Antiparasitic
effects of extract Zataria multiflora
extract in combating the parasite
Trichodina and its effect on blood
indices of Persian sturgeon (Acipenser
persicus). Journal of Aquaculture
Development, 10(4), pp.17-28. [In
Persian]

10.Bazari Moghaddam, S., Bagherzadeh

Lakani, F., Jalilpour, J. and
Masoumzadeh, M., 2023. Evaluation of
antioxidant capacity in Huso huso fed
with powdered extracts of Echinacea
purpurea and Allium sativum. Journal
of Aquatic Nutrition, 9(4), pp.87-98.
[In Persian]

11.Chiu, C.H., Cheng, C.H., Gua, W.R.,

Guu, Y.K. and Cheng, W., 2010.
Dietary administration of the probiotic,
Saccharomyces cerevisiae P13,
enhanced the growth, innate immune
responses, and disease resistance of the
grouper, Epinephelus coioides. Fish
and  Shellfish  Immunology, 29(6),
pp-1053-1059. DOI:
10.1016/j.£51.2010.08.019

12.Choi, S.H., Park, K.H., Yoon, T.J.,

Kim, J.B., Jang, Y.S. and Choe, C.H.,
2008. Dietary Korean mistletoe
enhances cellular non-specific immune
responses and survival of Japanese eel
(Anguilla japonica). Fish and Shellfish
Immunology, 24(1), pp.67-73. DOIL:
10.1016/j.fsi. 2007.08.007

13.Devasagayam, T.P.A., Tilak, J.C.,

Boloor, K.K., Sane, K.S., Ghaskadbi,
S. and Lele R.D., 2004. Free Radicals
and Antioxidants in Human Health:
Current Status and Future Prospects.
Journal of Association of Physicians of

India, 52, pp.794-804.

14.Farahi, A., Kasiri, M., Sudagar, M.,

Y


http://dx.doi.org/10.1016/j.foodchem.2010.10.112
http://dx.doi.org/10.71901/jad-2025-4-872
http://aqudev.liau.ac.ir/article-1-872-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-10-12 ]

[ DOI: 10.71901/jad-2025-4-872 |

27.Salem, M.O.A. and Moammer, EIM.E.,
2024. Potential benefits of Aloe vera
derivative in aquaculture. Journal of
Bani Walid Society, 7(2), pp.379-389.
DOI: 10.58916/jhas.v9i2.269

28.Surjushe, A., Vasani, R. and Saple,
D.G. 2008. Aloe vera: A short review.
Indian Journal of Dermatology, 53,
pp.-163—166.  Doi:  10.4103/0019-
5154.44785

29.Taghian, H., Sodagar, M., Yousefi, S.,
Paknejad, H. and Hajibeglou, A., 2023.
The effect of adding Sambucus ebulus
extract on growth performance, serum
antioxidant activity and evaluation of
immune-related genes in common carp
(Cyprinus  carpio).  Journal  of
Aquaculture Development, 17(1), pp.1-
14. DOI: 10.61186/aqudev.17.1.1

30.Wang, C., Xu, Q.Y., Xu, H., Zhu, Q.,
Zheng, Q.S. and Sun, D.J., 2011.
Effects of aloe powder on the growth
performance and plasma indices of
sturgeon (Acipenser baerii). Journal of
Shanghai Ocean University, 4, pp.123-
132.

31.Yunus, Y.E., Anshary, H.N. and
Zainuddin, E., 2021. Effect of Aloe
Vera (Aloe vera) Extract on Growth
and Hematological Performance in Nile
Tilapia  (Oreochromis niloticus).
International Journal of Scientific and
Research Publications, 11(2), pp.574—
580.
DOI:10.29322/1JSRP.11.02.2021.p1107
2

e ST (BT gl o 3T WS, (Aloe vera) 1,56 3T o jlae (sla dis o 31

21.Mela, M., Guiloski, I.C., Doria, H.B.,
Rabitto, I.S., DaSilva, C.A., Maraschi,
A.C., Prodocimo, V., Freire, C.A.,
Randi, M.A., OliveiraRibeiro, C.A. and
SilvadeAssis, H.C., 2013. Risks of
waterborne copper exposure to a
cultivated  freshwater =~ Neotropical
catfish (Rhamdia quelen).
Ecotoxicology ~ and  Environmental
Safety, 88, pp.108-116. DOI:
10.1016/j. ecoenv. 2012.11.002

22.Peixoto, M. J., Svendsen, J.C., Malte,
H., Pereira, L.F., Carvalho, P., Pereira,
R., Gongalves, J.F. and Ozoério, R.O.,
2016. Diets supplemented with
seaweed affect metabolic rate, innate
immune, and antioxidant responses, but
not individual growth rate in European
seabass (Dicentrarchus labrax).
Journal of Applied Phycology, 28(3),
pp-2061-2071. DOI: 10.1007/s10811-
015-0736-9

23.Qasim, M.A.A. and Mohsen, T.S.,
2022. Effect of adding different levels
of gel and coating dried Aloe vera
leaves to the diets on Cyprinus carpio
performance. International Journal of
Health Sciences, 6(53), pp.3642-3651.
DOI: 10.53730/ijhs.v6nS3.6589

24 Raissy, M., Seyed Hasani, A. and
Yousefi, S., 2021. Effects of Echinacea
on fish growth and health: A review.
Journal of Medicinal Herbs, 12(4),
pp-13-26. DOI: 10.30495/MEDHERB.
2021.687324

25.Reardon A.M. and Bhat, H.K., 2007.
Methylmercury neurotoxicity: Role of
oxidative stress. Toxicological and
Environmental ~ Chemistry,  89(3),
pp-535-554. DOI:
10.1080/02772240701201158

26.Sahoo, P.K., Mahapatra, K.D., Saha,
J.N., Barat, A., Sahoo, M., Mohanty,
B.R., Gjerde, B., Odegard, J., Rye, M.
and Salte, R., 2008. Family association
between immune parameters and
resistance to Aeromonas hydrophila
infection in the Indian major carp,
Labeo rohita. Fish and Shellfish
Immunology, 25(1-2), pp.163-169.
DOI: 10.1016/j.£51.2008.04.003


https://doi.org/10.1016/j.ecoenv.2012.11.002
https://doi.org/10.1007/s10811-015-0736-9
https://doi.org/10.1007/s10811-015-0736-9
http://dx.doi.org/10.53730/ijhs.v6nS3.6589
http://dx.doi.org/10.30495/MEDHERB.2021.687324
http://dx.doi.org/10.30495/MEDHERB.2021.687324
http://dx.doi.org/10.1080/02772240701201158
https://doi.org/10.1016/j.fsi.2008.04.003
http://dx.doi.org/10.58916/jhas.v9i2.269
http://dx.doi.org/10.61186/aqudev.17.1.1
http://dx.doi.org/10.71901/jad-2025-4-872
http://aqudev.liau.ac.ir/article-1-872-fa.html
http://www.tcpdf.org

