ISSN: 2766-5097

SUNTEXT REVIEWS

Measurements of Cytochrome — C Activity on
Cancer Cell Lines by the Effects of Alpha or Beta
Momorcharin an Extract of Momordica
Charantia

Manoharan G*
New Jersey Bioscience Center, New Jersey, US

“Corresponding author: Manoharan G, New Jersey Bioscience Center, New Jersey, USA; Tel:
+1 301-221-2422; E-mail: shekarphd@yahoo.com

Abstract

SunText Review of Biotechnology

Open Access

Review Article
Volume 2:1

Received date: 20 April 2021; Accepted date: 24
April 2021; Published date: 29 April 2021

Citation: Manoharan G (2021). Measurements of
Cytochrome — C Activity on Cancer Cell Lines by the
Effects of Alpha or Beta Momorcharin an Extract of
Momordica Charantia. SunText Rev Biotechnol 2(1):
121.

DOI: https://doi.org/10.51737/2766-5097.2021.021

Copyright: © 2021 Manoharan G. This is an open-
access article distributed under the terms of the
Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are
credited.

The vegetable Momordica charantia L., (family: Cucurbitaceae) is a scientific name of the plant and its fruit. It is also known by other
names, for instance in the USA it is known as Bitter gourd or balsam pear while it’s referred to as the African cucumber in many
African countries. M.charantia is believed to posse’s anti-carcinogenic properties and it can modulate its effect via xenobiotic
metabolism and oxidative stress. This study was specifically designed to investigate the cellular mechanisms whereby o, 3
momorcharin an extract of M. charantia can induce cell death. The activity of cytochrome-c in the cancer cell lines treated with 800
uM of the a, B momorcharin for 24 hours. The results show that a, B momorcharin can evoke significant (p < 0.05) increases in
cytochrome-c activity in all the cancer cell lines (1321N1, Gos-3, U87-MG, Sk Mel, Corl-23, Weri Rb-1 and L6) compared to either

untreated cell lines or control cytochrome-c activity. In L6 skeletal muscle cell line, cytochrome-c activity increased.
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Introduction

Cytochrome-c is an intermediate in apoptosis, which is a
controlled form of cell death in the process of development or in
response to infection or the induction of DNA damage of any
apoptotic programme in cell free extracts [1-2]. NADPH-
cytochrome c reductase (NADPH cytochrome P450 reductase, EC
1.6.2.4) is a flavoprotein localized in the endoplasmic reticulum
(ER) of the cell. It transfers electrons from NADPH to several
oxygenases. The most important of which is the cytochrome P450
family of enzymes, which are responsible for xenobiotic
metabolism [3-4]. NADPH-cytochrome c¢ reductase is widely
used as an ER marker-3 and as a biomarker of ecological
pollution and dietary lipid uptake [5-6]. Cytochrome-c is released
by the mitochondria in response to pro-apoptic stimuli. Normally
calcium levels are elevated and this in turn is preceded by the
release of cytochrome-c from the mitochondria. The small
amounts of releasable cytochrome-c lead to an interaction with
the inositol triphosphate (IP3) receptor on the ER causing it to

release calcium. The increase in cellular free calcium triggers a
massive release of cytochrome-c which then maintains ER
calcium release through the inositol 1, 4, 5-triphosphate receptors
(IP3RS). ER calcium release can reach cytotoxic levels and cause
calcium overloading. The release of cytochrome-c in turn
enhances the activity of caspase-9, a cysteine protease.
Cytochrome-c assay kit is designed to measure the NADPH
cytochrome-c reductase activity in cell and in purified
microsomes of the ER. The cytochrome-c measurement is based
on a colorimetric assay that monitors the reduction of
cytochrome-c by NADPH- cytochrome-c reductase in the
presence of NADPH. The reduction of cytochrome-c results in the
formation of distinct bands in the absorption spectrum and the
increase in absorbance at 550 nm is measured with time [6].

Extraction method for either of alpha or beta
momorcharin

In this study alpha, beta or alpha beta momorcharin was
purchased as a purified compound from IMAM International
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Group Pharmaceutical Company in China. According to the
literature, the Company extracted, isolated and purified each
compound using the following procedure. The whole fruit of
bitter gourd was ground and homogenized in 2 mM sodium
phosphate buffer, pH 7.5. The resulting slurry was then stirred
for 3 hrs to extract the crude proteins [7]. The insoluble
component from crude proteins was removed by the filtration and
centrifugation at 30,000 x g for 1 hour at 48°C. By using 2 mM
sodium phosphate buffer, pH 7.5, the crude protein solution was
dialysed. The dialysed protein sample was applied to DEAE
Sepharose column equilibrated with 2 mM sodium phosphate
buffer at pH 7.5. The unbound proteins were then applied to
Mono-S column which was equilibrated by 2 mM sodium
phosphate buffer at pH 7.5 and eluted by 0.5 m of NaCl [7]. The
fraction corresponding to either alpha and beta or alpha, beta
momorcharin, which was confirmed the N-glycoside activity
RNA, was concentrated and dialysed against 20 mM Tris-HCI
buffer, pH 7.8. The chromatography was performed on Bio Logic
Duo Flow system (Bio-Rad, Hercules, CA) at 48°C. The purity of
alpha and beta or alpha, beta momorcharin was examined by
SDS-PAGE and gel filtration chromatography. The concentration
of alpha momorcharin was determined by spectrophotometrically
using optical absorbance at A280 nm.

Cell Culture

Passaging of the cancer cell lines and Control cell line

The culture medium, phosphate buffer solution (PBS), and trypsin
(sterile) were removed from the fridge at 4°C and subsequently
placed in the water bath at 37°C for 30 min in order to equilibrate.
The Laminar flow hood was turned on for 15 min, prior to start of
the experiment, in order to purge the air inside the cabinet and to
reach the maximum cleanliness. The different cancer and normal
cell lines were incubated at 37°C incubator in an atmosphere of
5% CO; in air. The cells were examined under the inverted
contrast microscope to note the both confluence and general
health of the cells. The flask was passaged when the cells had
reached 70-80% confluence.

The medium was aspirated from the cultured flask and was
washed with sterile PBS (5 ml if 75 cm? flask and 2 ml if 25 cm?
flask) in order to remove any traces of serum from the cells. This
prevented the serum from inactivating the trypsin which was used
to detach adherent cells from the cell clump. Trypsin solution (2
ml if 75 cm2 flask or 1 ml if 25 cm2 flask) was pipetted in the
flask and incubated at 37°C in an incubator in an atmosphere of
5% CO; in air for 3-5 mins until the cells began to detach. The
detachment was confirmed by observing at intervals under an
inverted microscope. The cells were left in the trypsin solution for
the correct length of time. If the cells were left for a longer period
of time then this would lead to damage of the cells. A volume of 3

ml complete growth medium was then added to the flask to
inactivate the trypsin and the cells were pipetted up and down to
break up any large cell aggregates. The cell suspension was
transferred from flask into 15 ml centrifuge tube and centrifuged
at 1000 rpm for 5 min. Following centrifugation, the supernatant
was aspirated and the cells were pellet at the bottom of the
centrifuge tube. Based upon the cell pellet density volumes of 1
ml to 3 ml fresh medium were suspended in the centrifuge tube.
The cell pellet was flicked properly in the medium containing 20
ul of trypsinised cell suspension and 80 ul of tryphan blue (used
to detect dead cells in the cell suspension 1:5 ratio). The contents
were mixed well together and a haemocytometer test was
performed using 1 ml of cell suspensions. This process helped to
assess the total number of the cell suspension present in the
centrifuge tube and which was required to make 1 or 2 flasks and
to do 96 well plates. Thereafter, the cells were frozen in liquid
nitrogen depending on the number of cells present per ml. The
cell suspension was divided in either one or several flasks
(depending on the cell density) and fresh growth medium (10 ml
to 12 ml if 75 cm? flask and 5 ml if 25 cm? flask) was added to
the flasks. These were then placed in a 5% CO; incubator to
continue cell growth.

Cell Counting Method

A volume of 20 pl of cell suspension and 80 pl of tryphan blue
(1:5 ratio) were pipetted into a micro centrifuge tube and mixed
together. A coverslip was gently pushed over the chambers of a
haemocytometer and 20 pl of cell suspension was slowly pipetted
against each short side of the coverslip so that the suspension
could spread into each chamber. The haemocytometer was placed
onto the stage of an inverted phase contrast microscope and
focused on the central 25 squares of one chamber. The numbers
of cells in these squares were counted. These steps were repeated
for the other chambers. The average number of cells in the center
grid (1 mm?) of each chamber was calculated. This number was
multiplied by 10* to obtain the number of cells per i1ml of
suspension. The total number of cells was calculated by
multiplying the number of cells per 1 ml by the total volume of
the cell suspension.

Measurement of cytochrome — ¢ activity in untreated
and treated cell lines

Figure 1 shows the activity of cytochrome-c in (A) the cancer cell
lines treated with 800 uM of the a, p momorcharin for 24 hours
and (B) the same cell lines incubated with media alone but
without any a, B momorcharin for the same duration of 24 hrs.
The control response of cytochrome-c is also shown in the figure
for comparison. The results show that o, B momorcharin can
evoke significant (p < 0.05) increases in cytochrome-c activity in
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all the cancer cell lines (1321N1, Gos- 3, U87-MG, Sk Mel, Corl-
23, Weri Rb-1 and L6) compared to either untreated cell lines or
control cytochrome-c activity. In L6 skeletal muscle cell line,
cytochrome-c activity increased significantly (p < 0.05) in treated
(A) cells compared to untreated (B) cells but these values were
less than the assay kit control cytochrome-c activity. Figure 1
shows the percentage difference (treated — untreated cell lines) or
increase in cytochrome-c activity in all six different cancer cell
lines (1321N1, Gos-3, U87-MG, Sk Mel, Corl- 23 and Weri Rb-
1) and healthy L6 muscle cell line treated with 800 uM of a, B
momorcharin. The value for each untreated cell line was taken as
100 % and the value for the respected treated cell line was
expressed as a percentage of the untreated cell line. The
difference between treated and untreated for each cell line is
plotted in figure 1. The results show that a, B momorcharin can
evoke large and significant (p < 0.05) increases in cytochrome-c
activity in 1321N1, Gos-3, Weri Rb-1 and Corl -23 cell line
compared to the respective untreated cell lines. The results also
show that o, p momorcharin had little effect on cytochrome — ¢
activity in L6 skeletal muscle cell line (Figure 1).
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Figure 1: Bar charts showing cytochrome-c activity in (A) six different
cancer cell lines (1321N1, Gos-3, U87-MG, Sk Mel-2, Corl- 23, Weri Rb-
1) and healthy L6 muscle cell line following incubation with 800 uM a,
momorcharin for 24 hrs. The cytochrome-c activity (B) for the untreated
(no a, B momorcharin) cell lines is also shown in figure for comparison.
Similarly, the background assay kit control cytochrome-c activity in the
absence of any cells is shown in the figure. Data are mean + SD, n = 4
different experiments in duplicate. Note that cytochrome-c activity
increased significantly (* p < 0.05) in all the treated cells compared to
untreated cells. The results also show that cytochrome-c activity was
maximal in Gos-3 cell line where as 1321N1, U87- MG, Sk Mel-2 and
Weri Rb-1 contain more or less the same activity. However, cytochrome-
c activity in L6 muscle cell line was the least compared to all the cancer
cell lines.

Discussion

The results presented in this study have demonstrated significant
anti-cancer effects of the isolated and purified proteins, alpha,

beta momorcharin of M. charantia on the six different cancer cell
lines compared to untreated control. Anti-cancer drugs are
believed to exert their ‘killing’ effects on cells via different
cellular and sub-cellular mechanisms including damages to the
mitochondria and microtubules, inhibition of kinases or by
cellular calcium over-load [8]. The results presented in this study
have shown or the isolated and purified protein of M. charantia,
namely alpha, beta momorcharin can elicit marked and significant
changes in the release of cytochrome-c in all the cell lines
employed in this study compared to control untreated cell lines.
Apoptosis is programmed cell death and it is associated with
damage of cell mitochondria in the body to elevate such intra-
cellular mediators such as caspase-3 and caspase-9 and the release
of cytochrome-c [9-10]. In previous studies, it was shown that
anti-cancer drugs exert their lethality by inducing apoptosis in
tumour cells in vitro and in vivo targeting both the mitochondrial
and death receptor pathways [11]. There are two major apoptotic
pathways in mammalian cells namely the receptor (extrinsic)
pathway and the mitochondrial (intrinsic) pathway [9]. The
mitochondrial pathway is initiated by cytochrome-c release from
the mitochondria which promotes the activation of caspase-9
through activated caspase-9 which is responsible for the
activation of cell death proteases [12-13].

References

1. Chandra D, Liu JW, Tang DG. Early mitochondrial activation and
cytochrome ¢ upregulation during apoptosis. J Biochemistry. 2001;
52: 50842-50845.

2. Johnstone RW, Ruefli AA, Lowe SW. Apoptosis: a link between
cancer genetics and chemotherapy. Cell. 2002; 108: 153-164.

3. Shen KL, Harn HJ, Ho LL, Yu CP, Chiu SC, Lee WH, et al. The
extent of proliferative activity and apoptotic activity in intraductal
and invasive ductal breast carcinomas detected by Ki- 67 labelling
and terminal deoxynucleotidyl transferase- mediated digoxigenin-
11-dUTP nick end labelling. Cancer. 1993; 82: 2373-2381.

4. Plonne D, Cartwright I, Linss W, Dargel R, Graham JM, Higgins
JA, et al. Separation of the intracellular secretory compartment of
rat liver and isolated rat epatocytes in a single step using self-
generating gradients of iodixanol. Analytical Biochemistry. 1999;
276: 88-96.

5.  Vidal ML. Seasonal variations of pollution biomarkers in two
populations of Corbicula fluminea (Muller). Comparative
Biochemistry Physiol. 2002; 131: 133-151.

6. Hochgraf E, Mokady S, Cogan U. Dietary oxidized linoleic acid
modifies lipid composition of rat liver microsomes and increases
their fluidity. J Nutrition’s. 1997; 127: 681-686.

7. Fong PC, Haynes LJ, Magnus KE, Plimmer JR. Pharmacological
screening of some West Indian medicinal plants. J Pharmacol.
1996; 14: 556-560.

8. Manoharan G, Singh J. The anti-diabetic effects of momordica
charantia: active constituents and modes of actions. Open Med
Chemistry J. 2011, 5: 70-77.

Citation: Manoharan G (2021). Measurements of Cytochrome — C Activity on Cancer Cell Lines by the Effects of Alpha or Beta Momorcharin

an Extract of Momordica Charantia. SunText Rev Biotechnol 2(1): 121.


https://www.jbc.org/article/S0021-9258(19)31406-1/fulltext
https://www.jbc.org/article/S0021-9258(19)31406-1/fulltext
https://www.jbc.org/article/S0021-9258(19)31406-1/fulltext
https://www.sciencedirect.com/science/article/pii/S0092867402006256
https://www.sciencedirect.com/science/article/pii/S0092867402006256
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/(SICI)1097-0142(19980615)82:12%3C2373::AID-CNCR11%3E3.0.CO;2-M
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/(SICI)1097-0142(19980615)82:12%3C2373::AID-CNCR11%3E3.0.CO;2-M
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/(SICI)1097-0142(19980615)82:12%3C2373::AID-CNCR11%3E3.0.CO;2-M
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/(SICI)1097-0142(19980615)82:12%3C2373::AID-CNCR11%3E3.0.CO;2-M
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/(SICI)1097-0142(19980615)82:12%3C2373::AID-CNCR11%3E3.0.CO;2-M
https://www.sciencedirect.com/science/article/abs/pii/S0003269799943117
https://www.sciencedirect.com/science/article/abs/pii/S0003269799943117
https://www.sciencedirect.com/science/article/abs/pii/S0003269799943117
https://www.sciencedirect.com/science/article/abs/pii/S0003269799943117
https://www.sciencedirect.com/science/article/abs/pii/S0003269799943117
https://academic.oup.com/jn/article/127/5/681/4724199
https://academic.oup.com/jn/article/127/5/681/4724199
https://academic.oup.com/jn/article/127/5/681/4724199
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.2042-7158.1962.tb11139.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.2042-7158.1962.tb11139.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.2042-7158.1962.tb11139.x

s SUNTEXT REVIEWS

9.

10.

11.

12.

13.

Manoharan, SunText Rev Biotechnol (2021), 2:1

Manoharan G, Singh J. Effect of o, f momorcharin on viability,
caspase activity, cytochrome c¢ release and on cytosolic calcium
levels in different cancer cell lines. Molecular Cellular
Biochemistry. 2014; 2: 4233-240.

Hajnoczky G, Csordas G, Madesh M, Pacher P. The machinery of
local Ca2+ signalling between sarco-endoplasmic reticulum and
mitochondria. J Physiol. 2006; 529: 69-81.

Bernardi P, Broekemeier KM, Pfeiffer DR. Recent progress on
regulation of the mitochondrial permeability transition pore; a
cyclosporin-sensitive pore in the inner mitochondrial membrane. J
Bio membrane. 1994; 26: 509-517.

Makin G. Targeting apoptosis in cancer chemotherapy. Expert
Opin Ther Targets. 2002; 6: 73-74.

Ashkenazi A, Dixit VM. Death receptors: signalling and
modulation. Sci. 1998; 281: 1305-1308.

Citation: Manoharan G (2021). Measurements of Cytochrome — C Activity on Cancer Cell Lines by the Effects of Alpha or Beta Momorcharin

an Extract of Momordica Charantia. SunText Rev Biotechnol 2(1): 121.


https://link.springer.com/article/10.1007/s11010-013-1914-1
https://link.springer.com/article/10.1007/s11010-013-1914-1
https://link.springer.com/article/10.1007/s11010-013-1914-1
https://link.springer.com/article/10.1007/s11010-013-1914-1
https://physoc.onlinelibrary.wiley.com/doi/full/10.1111/j.1469-7793.2000.00069.x
https://physoc.onlinelibrary.wiley.com/doi/full/10.1111/j.1469-7793.2000.00069.x
https://physoc.onlinelibrary.wiley.com/doi/full/10.1111/j.1469-7793.2000.00069.x
https://academic.microsoft.com/paper/1964826110/reference/search?q=Recent%20progress%20on%20regulation%20of%20the%20mitochondrial%20permeability%20transition%20pore%3B%20a%20cyclosporin-sensitive%20pore%20in%20the%20inner%20mitochondrial%20membrane.&qe=Or(Id%253D2024842574%252CId%253D1550007121%252CId%253D1996867825%252CId%253D1603109630%252CId%253D2091509247%252CId%253D1767614014%252CId%253D1489283017%252CId%253D1505511924%252CId%253D1581717960%252CId%253D2018566513%252CId%253D2077996001%252CId%253D1976582108%252CId%253D2297084781%252CId%253D1525971266%252CId%253D2071131691%252CId%253D1496281435%252CId%253D1967880167%252CId%253D2062976933%252CId%253D1599706474%252CId%253D2087452217%252CId%253D2009461852%252CId%253D1254008793%252CId%253D2076951580%252CId%253D2011297923%252CId%253D1818265222%252CId%253D1567313097%252CId%253D1989911931%252CId%253D1578941035%252CId%253D1480051253%252CId%253D2040139031%252CId%253D2049990228%252CId%253D1520029337%252CId%253D1977866237%252CId%253D2286242779%252CId%253D2280703635%252CId%253D1874250570%252CId%253D1983721382%252CId%253D1528048556%252CId%253D2052532370%252CId%253D2083618956%252CId%253D1916782710%252CId%253D1984716545%252CId%253D1495757056%252CId%253D321671147%252CId%253D2404975245%252CId%253D2132061574%252CId%253D1980553248%252CId%253D2076417850%252CId%253D1143431428%252CId%253D1990797779%252CId%253D2031900043%252CId%253D1539626872%252CId%253D2413550454)&f=&orderBy=0
https://academic.microsoft.com/paper/1964826110/reference/search?q=Recent%20progress%20on%20regulation%20of%20the%20mitochondrial%20permeability%20transition%20pore%3B%20a%20cyclosporin-sensitive%20pore%20in%20the%20inner%20mitochondrial%20membrane.&qe=Or(Id%253D2024842574%252CId%253D1550007121%252CId%253D1996867825%252CId%253D1603109630%252CId%253D2091509247%252CId%253D1767614014%252CId%253D1489283017%252CId%253D1505511924%252CId%253D1581717960%252CId%253D2018566513%252CId%253D2077996001%252CId%253D1976582108%252CId%253D2297084781%252CId%253D1525971266%252CId%253D2071131691%252CId%253D1496281435%252CId%253D1967880167%252CId%253D2062976933%252CId%253D1599706474%252CId%253D2087452217%252CId%253D2009461852%252CId%253D1254008793%252CId%253D2076951580%252CId%253D2011297923%252CId%253D1818265222%252CId%253D1567313097%252CId%253D1989911931%252CId%253D1578941035%252CId%253D1480051253%252CId%253D2040139031%252CId%253D2049990228%252CId%253D1520029337%252CId%253D1977866237%252CId%253D2286242779%252CId%253D2280703635%252CId%253D1874250570%252CId%253D1983721382%252CId%253D1528048556%252CId%253D2052532370%252CId%253D2083618956%252CId%253D1916782710%252CId%253D1984716545%252CId%253D1495757056%252CId%253D321671147%252CId%253D2404975245%252CId%253D2132061574%252CId%253D1980553248%252CId%253D2076417850%252CId%253D1143431428%252CId%253D1990797779%252CId%253D2031900043%252CId%253D1539626872%252CId%253D2413550454)&f=&orderBy=0
https://academic.microsoft.com/paper/1964826110/reference/search?q=Recent%20progress%20on%20regulation%20of%20the%20mitochondrial%20permeability%20transition%20pore%3B%20a%20cyclosporin-sensitive%20pore%20in%20the%20inner%20mitochondrial%20membrane.&qe=Or(Id%253D2024842574%252CId%253D1550007121%252CId%253D1996867825%252CId%253D1603109630%252CId%253D2091509247%252CId%253D1767614014%252CId%253D1489283017%252CId%253D1505511924%252CId%253D1581717960%252CId%253D2018566513%252CId%253D2077996001%252CId%253D1976582108%252CId%253D2297084781%252CId%253D1525971266%252CId%253D2071131691%252CId%253D1496281435%252CId%253D1967880167%252CId%253D2062976933%252CId%253D1599706474%252CId%253D2087452217%252CId%253D2009461852%252CId%253D1254008793%252CId%253D2076951580%252CId%253D2011297923%252CId%253D1818265222%252CId%253D1567313097%252CId%253D1989911931%252CId%253D1578941035%252CId%253D1480051253%252CId%253D2040139031%252CId%253D2049990228%252CId%253D1520029337%252CId%253D1977866237%252CId%253D2286242779%252CId%253D2280703635%252CId%253D1874250570%252CId%253D1983721382%252CId%253D1528048556%252CId%253D2052532370%252CId%253D2083618956%252CId%253D1916782710%252CId%253D1984716545%252CId%253D1495757056%252CId%253D321671147%252CId%253D2404975245%252CId%253D2132061574%252CId%253D1980553248%252CId%253D2076417850%252CId%253D1143431428%252CId%253D1990797779%252CId%253D2031900043%252CId%253D1539626872%252CId%253D2413550454)&f=&orderBy=0
https://academic.microsoft.com/paper/1964826110/reference/search?q=Recent%20progress%20on%20regulation%20of%20the%20mitochondrial%20permeability%20transition%20pore%3B%20a%20cyclosporin-sensitive%20pore%20in%20the%20inner%20mitochondrial%20membrane.&qe=Or(Id%253D2024842574%252CId%253D1550007121%252CId%253D1996867825%252CId%253D1603109630%252CId%253D2091509247%252CId%253D1767614014%252CId%253D1489283017%252CId%253D1505511924%252CId%253D1581717960%252CId%253D2018566513%252CId%253D2077996001%252CId%253D1976582108%252CId%253D2297084781%252CId%253D1525971266%252CId%253D2071131691%252CId%253D1496281435%252CId%253D1967880167%252CId%253D2062976933%252CId%253D1599706474%252CId%253D2087452217%252CId%253D2009461852%252CId%253D1254008793%252CId%253D2076951580%252CId%253D2011297923%252CId%253D1818265222%252CId%253D1567313097%252CId%253D1989911931%252CId%253D1578941035%252CId%253D1480051253%252CId%253D2040139031%252CId%253D2049990228%252CId%253D1520029337%252CId%253D1977866237%252CId%253D2286242779%252CId%253D2280703635%252CId%253D1874250570%252CId%253D1983721382%252CId%253D1528048556%252CId%253D2052532370%252CId%253D2083618956%252CId%253D1916782710%252CId%253D1984716545%252CId%253D1495757056%252CId%253D321671147%252CId%253D2404975245%252CId%253D2132061574%252CId%253D1980553248%252CId%253D2076417850%252CId%253D1143431428%252CId%253D1990797779%252CId%253D2031900043%252CId%253D1539626872%252CId%253D2413550454)&f=&orderBy=0
https://www.jstor.org/stable/2896428?seq=1
https://www.jstor.org/stable/2896428?seq=1

