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ABSTRACT

Objectives : Increased oxidative stress by reactive oxygen species (ROS) has been suggested as a major cause of
muscle fatigue. Although several studies have demonstrated the various biological properties of Sophora flavescens
Aiton, Glycyrrhiza uralensis Fischer and Dictamnus dasycarpus Turcz, but the antioxidative potentials have not
been clearly demonstrated. The present study was designed to investigate the protective effects of their water and
ethanol extract mixtures (medicinal herbal mixtures, MHMIXs) on hydrogen peroxide (H.O)-induced cell damage

and apoptosis in C2C12 myoblasts.

(©) 2017 The Korean Medicine Society For The Herbal Formula Study
This paper is available at http://www.formulastudy.com which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided

the original work is properly cited.

179



tjgtatel e} uiA|sls] 2] Al257 A|23 (20174 52)
Herb. Formula Sci. 2017;25(2):179~191

Methods : Cytotoxicity was assessed by an MTT assay. Quantitative evaluation of apoptosis induction and ROS

production was evaluated by flow cytometry analysis. Expression levels of apoptosis regulatory and DNA-damage

proteins were detected by Western blotting.

Result : The inhibition of H,O.-induced cell proliferation was effectively blocked in extracts of 3: 1: 1 (EMHMIXs-1)

or 2: 2. 1 (EMHMIXs-2) of S. flavescens, G. uralensis and D. dasycarpus Turcz, ethanol extracts from various

complex extracts in C2C12 myoblasts. EMHMIXs-1 and

EMHMIXs-2 also effectively attenuated H,O.-induced

C2C12 cell apoptosis, which was associated with the restoration of the upregulation of Bad and death receptor 4,

and downregulation of XIAP and clAP-1 induced by H,O..

In addition, these herbal mixtures significantly blocked

the H;O.-induced ROS generation and phosphorylation of p-yH2A.X, which suggests that they can prevent

H,O,-induced cellular DNA damage.

Conclusions : The results suggest that EMHMIXs-1 and EMHMIXs-2 could block the DAN damage and apoptosis of

C2C12 myoblasts by oxidative stress through blocking ROS generation.

Key words : C2C12 myoblasts, medicinal herbal mixtures, oxidative stress, DNA damage, apoptosis
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Tl &5k thdA 2E2AEo|H, MM (i)
= e Fohe vhdA 22AER WA (Dictamnus
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23E9 FH]
2 Ao ARgE 3, Ax 9 MddgE A s
HFokol A} (Busan, Republic of Korea)ollA w3

HZ 7485tk 14t 94 SEFE(water extract of S

dqg& F2=3%

&

favescens, WESF), 7% € F&E(water extract of
G. uralensis, WEGU) % WX3 g4 FFE (water

extract of D. dasycarpus, WEDD)S 7] ¢35}
kA A9 108el Este= THTZ 100CAA 3
AZE B FESIY. T, g dege FEE
(ethanol extract of S. flavescens, EESF), 7= <&
£ FZ 5 (ethanol extract of G uralensis, EEGU)
2 WAHy o eE FFEFE(ethanol extract of D.
dasycarpus, EEDD)& 7] fl8te] 7+ kAl 100 g&
2 LY 30% ol&teS 7lste %3352 (ultrasonification
extraction) 2 FEES AZSILL o5 9§ F&
|71 geFAlet 30% HEE TFHS ¢ 259
Z(Power Sonic 405, SJ BioLab., Anyang, Korea)
whtho] ©hx] 9w Flo] 40 KHz 2392 7}sko]
2AZE T FESITE 47 FEELE A9FA
(Whatman No. 3 filter paper, Whatman International
Ltd., Maidstone, England)® ©¥}3F & &uj= Rotary

evaporator (Eyela, A—1000, Tokyo Rikakikai Co.,
Tokyo, Japan)& o]&3slo] FFstal, 4 5582
T4 Axste BEsAFY. o] g

A5 FEEL
o 559 100 mg/mle] X2 Minisart®
Syringe filter (0.2 un, Sartorius AG, Weender Landstr.

olaL,
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Germany) & 7& 3 AFE A7X|= -20CoA] 23
31931, 30% olEHe FEE-L dimethyl sulfoxide (DMSO,
Sigma—Aldrich Chemical Co., St. Louis, MO, USA)ES
o] g3k 100 mg/mlZ stock solutiond THEo] 2
Yol wet AdsHA s|Aete] ARgatlth FEE
ZE2 Table 1o A|AE v&= E31eto
Fe(MHMIXs)& 24% § 8ol A uh&
= a5& Alasiglch

1 <

2. A\l

Ao Alg® C2C12 FolAM*E, HaCaT 357}
HAAE, C6 27WAHEE American Type Culture
Collection (Manassas, MD, USA)oA Egigtom
Ao wikS $8l 10% S-Elold A (fetal bovine
serum, FBS, WELGENE, Daegu, Republic of Korea)
ul SLEHE]

-

1%2] penicillin/streptomycin®] Dulbecco's
Modified Eagle's Medium (DMEM, WELGENE)<
ARgERe], 37C, 5% CO, &7 3t Al g3t
AEe] F2lo] mE HEE S sisk] S5k
w48 AlZketd 0.05% trypsin—0.02% ethylene—
diaminetetracetic acid (EDTA, Sigma—Aldrich Chemical
Co)E ol&3ly HMxE FHAIZ Aol M

FABHAT,

5
T

=

=

3. MTT assay°ll 9|3 AX AE&E XA}

53 FE2E AU AXASEd vAE o
H:0. 4 2ol W& Abs#] ~Eg e o3k Al
R aas 32lslr] 9] MTT assays ©l&
o o]E fsle] AMEZ g8 6 well plateel 3l
MEE 1X10° cells/well& BF&FaL 24A7F B¢k ¢
AsAl & A w5 H3 FEES 1AL AA
2%t & H,0, (Sigma—Aldrich Chemical Co.)& #
gtk 2447w 3—(4,5—dimethyl—2
thiazolyl) —2,5—diphnyl—2H—tetrazolium  bromide
(MTT, Sigma—Aldrich Chemical Co.)& 0.5 mg/ml
TR FAste] A & 37°CelA 2 AR E<t
Al BEGAIATE Hhgo] Ed ofs MTT AleS A
A3kl DMSOE o]-g3ate] 2} wellell AAl%¥ formazine
F5 =91 & 96 well plated] 200 wl® 7441 enzyme—
linked immunosorbent assay (ELISA) reader (Molecular
Devices, Sunnyvale, CA, USA)Z 540 nmold &
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4, Annexin V-FITC @] 2] apoptosise] AHF

4 57

= = -
S 98 FHjE AEES EE e 2,000 rpmlE
57 AR AT AE AASIATE olE AX

phosphate buffer saline (PBS)E o]&3}o] 2~3
3] AE Alx3ar 10 mM HEPES/NaOH, pH 7.4,
140 mM NaCl % 2.5 mM CaCly”} %38 annexin
V binding buffer (Becton
CA, USA)o| FHAZ o
isothiocyanate (FITC, Becton Dickinson propidium
iodide (PI, Sigma—Aldrich Chemical Co.)E& *l&]s}
of A 158 T ¥-ES AFTH ¥hgo] Ed
% 35—mm meshE ©]&3te] DUAERE FEsta
flow cytometer (FACS Calibur, Becton Dickinson)&
2 4-A1A apoptosis7t FEE AZ(VY/PDE FPut

ol mhet st

Dickinson, San Jose,

annexin V—fluorescein

ol
=

5. ghAo] By A7]9%E = Western blot analysis
o B AES et wHlE Al Al

lysis buffer [25 mM Tris—Cl (pH 7.5), 250 mM
NaCl, 5 mM EDTA, 1% Nonidet—P40 (NP-40), 1
mM phenymethylsulfonyl fluoride (PMSF), 5 mM
dithiothreitol (DTT)]E 7Fske] 4ColA 1AI3E o]
2 WS AIZL ¥ 14,000 rpm o2 3087 U4 B
skl Aol e dHAS Bt dsd Y
@l FEE Bio—Rad @9 A Al 2H(Bio—Rad,
Hercules, CA, USA)Z} 1 ARgwHe w2} A=k g
& %9 Laemilni sample buffer (Bio—Rad)$};
Z313}o] sodium dodecyl sulphate (SDS)—polyacrylamide
gel& o83t H7|9ES AT olF T
nitrocellulose membrane (Schleicher and Schuell,
Keene, NH, USA)2.& electroblotting®l] ¢} o]
A7l 28 dldo]l #ol¥ membranedl 5%
skim milkE 1 Az A ste] H]Sol2<]l dwdEs
o Wit blockings AAISTE 18] AA 14 &
AE Aelste] A=ellA 2 AIRE o] H= 4TlA over
night WFg-A1Z1 th5 PBS—T (PBS with Tween 20)
2 AlFstar 12 dAe] 2 23k FAE ALE-sk
oA 1 AR AE HEGAF T dhgo] 2 &

oFaloll A enhanced chemiluminoesence (ECL) solution
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(Santa Cruz Biotechnology Inc., Santa Cruz, CA,
USA)S HEA1Zl tg X-ray filmol #FAA 54
o] vy WelE BAEIGI 2 AgelA o
A 245 fste] A8E FAE(Table 2)2 Santa
Cruz Biotechnology ™ Abcam (Danvers, MA, USA)ol|
A F-9J8keith. ImmunoblottingS 913 23} A=
AF&% horseradish peroxidase (HRP)—conjugated
anti—mouse % anti—rabbit A=
Biotechnologyoll Al 7-¢}3&}3th.

Santa Cruz

6. ROS AA W3 534

A3 J] ROS A WsE
Azl A sl E53
T H,0.5 AAFsAT. 308 T, AEXE Ho}
fluorescent  probe ¢l 2,7 —di—chlorodihydrofluorescein
diacetate (DCF—DA, Molecular Probes,
Netherlands) £9(10 uM)S= 201+ GAsISIT
HES-o] 9 % 35—mm meshE ©o]&3to] TUM X
2 Y38l flow cytometerE A-8-A17 ROS ke W
sh5 EAsisith

stolar] 93] C2C12

FEES 1ARE A
A=}

Leiden,

A=)
o

7. B4
ARZEE Aozl A3 A5 {94
ake] HAHEA (ANOVA) S AAgH & p < 0.05
oA Duncan's multiple range testsE AA]s}
o, 1 AN} Hif(mean) = ¥ETFHA(standard
deviation, SD)Z HEAI3I T ojw A& BE F
B2& SPSS 17.0 (IBM SPSS Inc, New York,

7:”7':‘11__

USA) &A1 Z=a%s o]&ste] A8t

A
ol

S

> 2743
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f
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ez AP o (data not shown), 59 ot
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s A SHls W AASHIE AlE AEEo] A
53 FE2(WMHMIX)S AE33s v nE a7
7F 9AY s Aol Ae 28y o ihashe
Aoz yegth 23y H0.5 95 AP s9e
o 43R E AE AEF] e HY FE2E
(EMHMIX) % EMHMIX-13} EMHMIX—-25 #2]3t

TAME FE EAH R el ~Ed s ofg A
E& AskE Addite As gRlekgl o), EMHMIX-3
I EMHMIX—4 Ao = olelsr vs ga7) o
ZE) A ekokvk(Fig. 2). wEbA o8] FRF-<] WMHMIX
2 EMHMIX 5 34te] HlEo] djd o= &8 EMHMIX-1
7} EMHMIX-2 Hglate] C2C12 A|Zof|Ae] 4tsh4
2E#zd gt HE g3E e S 4 5 3

At

2. C2C12 A=A 2r3td 2Ed 2o 93 F=H
apoptosisdll W& A EF FEEY dF
2oz HN¥XEE 37 ##¥E EMHMIX-13}

EMHMIX—27} H,0.01 ¢Jate] 2 apoptosis <
A Z2%e YeE=AE ZAE] 918Fe]  annexin
V-FITC/PI 944& o]&3t flow cytometer =22
AAEATE AFdA B %ol H0,95 A

oAl A 244130 F9F vk C2C12M1 oM =
ok 20~22%°l dFE = A EoNA] apoptosis?t
Ao, EMHMIX—12F EMHMIX—-27} A=) e Al
M= 722t 9.49F 10.3% AER Yeigorng
H,0.0l &]3}e] apoptosis’} A= AS
4 AATH(Fig. 3A % B). T3, Western blot
analysis® %3l apoptosis ¥& ©@wz dlg o] W3}
g g% A7 H0.7F ©5 A" wiRelA side
C2C12M| 3ol X = apoptosis 23 <d¥to] 1= Bad 2
death receptor 4 (DR4)9] W& 379} apoptosis 2t
woll Fedshi= XIAP 2 cIAP-19] %d 7HAavt yel

(e}
ke

o}
=

woul EMHMIX—-19} EMHMIX—292] A= glel] <3}
o] olgfgt diEe] IHRdre AS g9l &+ 3
ATHFig. 3C % D). olde ZAns HAHE
EMHMIX—13 EMHMIX—27} Ak3}4] ~Eg 2o 23k
C2C12A139] apoptosisE A&4 o= AA|sl]om, o]

x—]]“\j. /Kg}_

= apoptosis #HH FRAE 2Ho| up
& 383} Aado] &S
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g8 =g
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3. C2C12 AEoA A5t 2Eg 2
vH2AX deide] Qlitsle] wm|x|=
F2E9 93
vH2AX @42 DNA °]F

gl 2=oll ofste] HArkE S

Z7kek7] Wil DNA

Hlo]l @ A RA 8= A

24 EMHMIX—13 EMHMIX—2¢]|

o] 2balA ~Eg 2ol og BFggyyt DNA &4 2

o FGrel Aol AEAE FAR] flEke] yH2AX

o] Qiksl oo WXE FgFS AL

15 918l Fig. 3% 543t 7oA nids Alx

E2]&o] Western blot analysisZ

St A¥}, C2C1241 200 H:0, 5 T AEeals 49

7MY QlakslE el yH2A XS] o] EMHMIX-1

3 EMHMIX—27} A 2lo] 93] #8143 A= A

o2 UERTHFig. 4). ol#fg AE AHE o A

344 ~Ef 2ol 3k C2C12 AEolAe] EMHMIX—13

EMHMIX—-2¢] B35 &3+ DNA &4 k3 214

49l Awiol 92 oJulsh Aolek.

s
£}

o

A
Al

N> 2

4. C2C12 A|XAA 23ta XEF 2] o3 f=d
ROS A4 v X&= A B3 25 I
H,0.0 €3+ apoptosis F2H2  mitochondria®ll 42|
H4 Q1 ROS AYAdell 28k mitochondria 715 <43
Feo] . wb EMHMIX—13} EMHMIX—2¢)
o]k C2C12 A|3ES] apoptosis 3 A @37 ROS A3
de] Aetel] ojgk AR AL f8ke] Hy0p A
el ofgk ROSY A4 2t o5& DCF-DA 44&
%3k flow cytometry #42 E3dlo] ZASFH
Fig. 5ol veRd wke} 2ol 0.5 mMe] Hy0,7F 304
Bk AYE C2Cl12 M)A ROS Aol iz
°] 1.6%°l st 53.1%7H4 S7FAARE EMHMIX—1
3} EMHMIX—-27} AA 2| 2334 H0,7F A2 d
Ao Aol ROSe AL 27 2.8% 6.7%%= LIE}
U Aol &gk ROS A At £39E Bt e
A EMHMIX—13 EMHMIX -2+ C2C12 A XA Ak
34 2EY2E Fisls H0.00 W A8 sk ROS

A%l e @ o1 H0; A2l ]

A=)
-

A<
T AN,

3 EMHMIX—13 EMHMIX—-2¢] apoptosis &
A7F ROS A2 At &Aool IS AA =

Ao},
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gk 53 =& (medlcml erber mixtures, MHMIXs)
$ Yehbs AE Bsads

| a5 e B,

-, H.0.4 el 2jgh Al *ﬂ% %*Xil A%
o2 FAHEYSS FoladrHFig. 1 2
E3te] EMOMIX—13 EMHMIX-27} 4t3}
A 2EY 2o gigk C2C12 MEY NERT 3
ZHAAL s Eelstlth =% EMHMIX-13%
EMHMIX—27} sl H,0.00 93 Aksld ~Ed)
2 EAQ MEAE oA oE A &4ﬂ
S5 2y ZA Ao
flow cytometer

(Fig. 3A % B).

2bala ~Ed 2o
U]—]_,:_ g4 d

apoptosis A

Z 02 apoptosisi= A|lEH | Ex1s= DR 3
9 DR 5o°]4 death legend9}e] A3o= A==
DR—mediated extrinsic apoptosis (extrinsic pathway)
74&9} mitochondrias F41 22 apoptosis7} &4
3}%+= mitochondria—mediated
(intrinsic pathway) ZAZZ FEFT30,
extrinsic 2
gAgstel w4 whEQl poly(ADP-ribose) polymerase
(PARP)9] Awhs §%alod apoptosisE oF7| g5,

intrinsic apoptosis
olel g

intrinsic pathway= &4 2% caspase—32]

B Ao A= apoptosis - A A extrinsic
pathwayS ZAR3ste HAHANA Fo3 IS )=
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DR4¢} intrinsic pathway Q23 935 5

ZH 3
= Bel-2 family®l Bad®] frzxbe] wde] wx]=
A I Ay, EMHMIX-19} EMHMIX-2+
H,0.%2 %% Bad®} DR49 & F7HE 4o
2 A FHH(Fig. 3C 2 D).
=R

FH9 caspase A ET}F %

/H }\]—F,Hi 'J—ZHO}‘J—I le]

P AT Slsiel 398

ot

|
o
r—{m
:E‘;
oo
[o
HU
X
o
S
=}
S|
=t
o
w
5
il
:(

0|23l caspase: inhibitors of apoptosis
protein (IAP) familydll 38l @ dEwte] 2754
1l Ads S8t Ao gAlEE Aom delA 9l
i 53] IAP family & ZA3}E caspasedt H
58S 7AE Aoz &z XIAPE caspase—9
2 —33 AEst] apoptosisE A HJAehE oz
gdeld o, cIAP-1% Z+7 vkt caspase$td]
AgS E3}o] apoptosisE JAEHE= Zow diA
Ah®. weba XIAPSF cIAP-19] §xAte] wa o
v E FEs e A7 EMHMIX-19F EMHMIX -2+
H.0.2 729 XIAPS} cIAP—19] @& 2712 §9f
Hog Z7MNZHFig 3C 2 D). ol#ld A=A
EMHMIX—1¢} EMHMIX—2°] 2]3F C2C12 A|E9
apoptosis H3& &¥= extrinsic 2
FRAA dde A 2 AAFo] IS
AATE

2belA ~Egsis DNA 48 53Kzl histone
H2Ab family & 3491 H2AX:E DNA double—strand
break’} dojupd H2A. X2 C—terminal tailell <A
&= Ser 13990] ¢Ak3tE o] p—yH2A.X HE|Z v}
A Fo] DNA &4 AERA AREETH0. b
2 ella] EMHMIX—13} EMHMIX—2¢9] 2]gF C2C12
AL Astd ~Ed 2o 9d BEEI7F DNA &
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Figure Legends

A) 120 B) 4120
100 100 -
= <
& 80 < 80
= =
5 60 5 60 *
2 40 = 40
2 @
© 20 © 20
) ¢}
- * - + + +  H,0, (0.5 mM) = + = * * +  H0, (0.5 mM)
- - 1 025 05 1 WMHMIX-1 (mg/ml) = = 1 025 05 1 WMHMIX-2 (mg/ml)
O 120 D) 120
100 100
S £ |
": 80 E 80
é 60 * % 60
Z 40 Z 40
8 8
© 20 20

o
=]

= + = + + +  H,0, (0.5 mM) = + = + + +  H,0, (0.5 mM)

- 1 025 0.5 1 WMHMIX-3 (mg/ml) = = 1 025 0.5 1 WMHMIX-4 (mg/ml)

Fig. 1. Effects of WMHMIXs on the H,O;—induced growth inhibition in C2C12 myoblasts cells. Cells were
pre—treated with or without (A) WMHMIX—1 (0.25 ~ 1 mg/ml), (B) WMHMIX—-2 (0.25 ~ 1 mg/ml), (C)
WMHMIX—-3 (0.25 ~ 1 mg/ml), and (D) WMHMIX—4 (0.25 ~ 1 mg/ml) for 1 h, then treated with H;0,
(0.5 mM). After 24 h, the cell viability was measured by MTT assay. The results are the mean + SD
values obtained in three independent experiments (¥*P<0.05 compared with the untreated control group).
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Fig. 2. Effects of EMHMIXs on the HsOs—induced growth inhibition in C2C12 myoblasts cells. Cells were
pre—treated with or without (A) EMHMIX—1 (0.25 ~ 1 mg/ml), (B) EWMHMIX—-2 (0.25 ~ 1 mg/ml), (C)
EMHMIX-3 (0.25 ~ 1 mg/ml), and (D) EMHMIX—4 (0.25 ~ 1 mg/ml) for 1 h, then treated with or without
H,0, (0.5 mM). After 24 h, the cell viability was measured by MTT assay. The results are the mean
+ SD values obtained in three independent experiments (¥*P<0.05 compared with the untreated control
group; *P<0.05 compared with HyOstreated group).
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Fig. 3.
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Fig. 4.

Effects of EMHMIXs on the H,O,—induced apoptosis in C2C12 myoblasts cells. Cells were pre—treated
with or without EMHMIX—1 (1 mg/ml), EWMHMIX—2 (1 mg/ml) for 1 h, then treated with or without
H,0, (0.5 mM) for 24h. (A and B) The cells were stained with FITC—conjugated Annexin—V and PI
for flow cytometry analysis. The percentages of apoptotic cells were determined by counting the
percentage of Annexin V—positive cells. Each point represents the mean £ SD of three independent
experiments (¥*P<0.05 compared with the untreated control group; 7P<0.05 compared with
Ho0o-treated group). (C and D) The cells were lysed and then equal amounts of cell lysates were
separated on SDS—polyacrylamide gels and transferred to nitrocellulose membranes. The membranes
were probed with specific antibodies against Bad, DR4, XIAP and cIAP—1, and the proteins were
visualized using an ECL detection system. 3—actin was used as an internal control.
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Effects of EMHMIXs on H;O.—induced phosphorylation of vH2A.X in C2C12 myoblasts cells. Cells

were pre—treated with or without EMHMIX—1 (1 mg/ml), EWMHMIX—2 (1 mg/ml) for 1 h, then treated
with or without HyO, (0.5 mM) for 24h. (A and B) The cells were lysed and then equal amounts of
cell lysates were separated on SDS—polyacrylamide gels and transferred to nitrocellulose membranes.
The membranes were probed with specific antibodies against p—yH2A.X, and the proteins were
visualized using an ECL detection system. B—actin was used as an loading control. (C and D) The
relative expression of p—yH2A.X represent the average densitometric analyses as compared with [3
—actin (*P<0.05 compared with the untreated control group; *P<0.05 compared with HyOxtreated group).
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Effects of EMHMIXs on H,Os—induced ROS generation in C2C12 myoblasts cells. (A and B) The cells
were pre—treated with the indicated concentration of EMHMIXs for 1 h and then stimulated with or without
0.5 mM H,0, for 30 min. The cells were incubated at 37°C in the dark for 20 min with a culture medium
containing 10 uM DCFH—DA to monitor ROS production. ROS generation was measured by flow cytometry
(*P<0.05 compared with the untreated control group; *P<0.05 compared with H,Oxtreated group).
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Effects of EESF, EEGU, EEDD and EMHMIXs on the cell viability in various normal cell lines.
C2C12 myoblasts (A), HaCaT keratinocyte (B) and C6 glial (C) cells (1x10° cells/ml) were treated with
the indicated concentrations of EESF, EEGU, EEDD (0.2~1.0 mg/ml) and EMHMIXs (0.2~1.0 mg/ml).
After 24 h, cell viability was assessed by MTT assays and the results are expressed as mean * SD
values obtained from three independent experiments. Results are representative of those obtained from
three independent experiments.
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Table 1. Ratio of medicinal herbs water or 30% ethanol extracts mixtures.

S. flavescens G. uralensis D. dasycarpus
(W or E) MHMIX—1 3 1 1
(W or E) MHMIX—-2 2 2 1
(W or E) MHMIX—-3 1 3 1
(W or E) MHMIX—4 1 1 1
Table 2. Antibodies used in the present study
Antibody Cat. No. Company
Bad sc—8044 Santa Cruz  Biotechnology
DR4 sc—7863 Santa Cruz  Biotechnology
XIAP sc—11426 Santa Cruz  Biotechnology
cIAP-1 sc—7943 Santa Cruz  Biotechnology
p—vH2A.X Ab76026 abcam
B—actin sc—1616 Santa Cruz  Biotechnology
Goat anti—rabbit IgG—HRP sc—2004 Santa Cruz  Biotechnology
Goat anti—mouse IgG—HRP sc—2005 Santa Cruz  Biotechnology
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