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Abstract:

In this paper the study aims at trying to predict the increase in human growth hormone by injecting
strong Ghrelin dosage applying Markov Chain Analysis (MCA). Ghrelin is a recently identified endogenous
legend for the Growth hormone (GH) secretagogue receptor and is involved in a novel system for regulating
GH release. However, we studied growth hormone secretagogue in humans. Taking four male adults Ghrelin
was injected and it produced and released GH in a dose dependent manner and 0.2, 1.0 and 5.0 pg/kg
subsequently produced peak level of GH at 30 minutes. We have described the application of MCA models for
purpose of GH prediction in Human. Discrete state spaces are defined for MCA models and appropriate
Transition probability matrix are calculated. These objects represent the results of the human growth predicting
by using MCA and is reported by various doses of Ghrelin. The TPM gives growth level showing increases by 0
to 1 and also decreases by 1 to 0 levels.
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1. Introduction:

Growth hormone is released from the anterior pituitary under the regulation of two hypothalamic
peptides, GHRH and somatostain, while small synthetic molecules called GH secretagogues (GHS;) such as
GH-releasing peptide-2 [2,4] stimulate GH release from the pituitary through a specific receptor separate from
those for GHRH or somatostain. The growth hormone secretagogue receptor (GHSR) also known as the Ghrelin
receptor, acts close to pituitary and hypothalamus. It is heterotrimeric G protein — coupled receptor (GPCR)
containing 366 amino acids with the typical screen transmembrane domains. Both the peptide (GHRP-6) and
non peptide (MR-0677) Ghrelin secretagogues stimulate growth hormone release through activation of this
specific GCPR expressed on the surface of somatotroph in the anterior pituitary gland. Its endogenous legend
was identified a few years later from stomach extract named Ghrelin.

In this model, the parameters have set in order to fit plasma Ghrelin concentration data taken from the
literature, related to an experiment in humans. Simulated-based Ghrelin predictions provided promising results
if compared to real data besides to offer a proper description of the short term Ghrelin dynamics, the model
could be thought of as a model of a bigger multi-compartmental structure.

Ghrelin is identified as being involved in both short-term control and long-term control. In this paper it
is devoted to introduce the transition probability matrix of the Ghrelin with short term of the quantitative
behaviour of the model solution. Section 2 explains the parameters that have been set to fit Ghrelin
concentration samples taken from four different humans.

2. Markov Chain Models:

First our study aims at trying to predict the human’s growth by injecting strong Ghrelin in human GH
when MCA Model is applied. A Markov chain (MC) is special kind of stochastic process where the next state of
the system depends only on the current and not on the previous ones. Stochastic processes inform of discrete
sequence of random variables {X,},n =1,2,3, ... is said to have the Markov property. In [1] any finiten, where
particular realizations X,, belongs to discrete state space S = {S;},i = 1,2.....k.

Generally MC is described by vectors P(n) which gives unconditional probability distribution of states
and transition probability matrix P which gives conditional probabilities

S.
P = 1f>{)(n+1 = XL = si},i,j =12, ..k
n
Where P; may depend on n. In such case we say about non-homogenous MC on the contrary homogenous MC
where P; does not depend on n
P(Xn+1 = xn+1/Xl = xl,'XZ = X2,, '"Xn = Xn ) = P(Xn+1 = xn+1/Xn = xn) """ (1)
Pn+1D)'=pPm)"P, n=12.. e 2

585



International Journal of Current Research and Modern Education (IJCRME)
Impact Factor: 6.925, ISSN (Online): 2455 - 5428
(www.rdmodernresearch.com) Volume 3, Issue 1, 2018
The application of Markov Chain is used to analyse human growth [ 3] [7]. We concern modelling of
the Ghrelin stimulate growth hormone releasing in humans and its growth levels depending upon the various
doses of Ghrelin in 180 minutes of a day. We have utilized the set of growth values Pt in a day, and calculate
the time series R, in a chain index of a day then the growth values given by
R, =5/,
t—1
3. Methodology:
The present study analyses the serum GH levels after injecting various (0.2, 1.0 and 5.0ug/kg) doses of
Ghrelin, then Growth Hormone released in human being, the growth levels depends upon the injected
individual. All doses produced mono- phasic responses and reached peak value at 30 minutes in human growth,
while all level of doses resulted to give same time peak values of hormones. There was no significant changes
and returned basal level at 180 minutes.
Level 1:
Table shows that serum GH levels after 0.2jg/kg injection of Ghrelin, then the growth values are given
0.1 0.3 0.5 1.4 1.8 2.4 2.8 3.2
G, 3.8 4.2 4.8 4.3 3.7 3.1 2.9 2.7
2.3 1.8 1.6 1.2 0.7 0.5 0.3 0.1
0.2 0.2 0.9 0.3 0.6 0.4 0.4
R, 0.6 0.4 0.6 0.5 0.6 0.6 0.2 0.3
0.4 0.5 0.2 0.4 0.5 0.2 0.2 0.2
Table 1: Calculation of R,
Case 1: There is lay with just two states distinguishing either growth or decrease of R,. If R, < 0.5 the state is
denoted by G where as for R, > 0.5 the corresponding state is denoted by D. To calculate R, yields the matrix
P is given by (3)

_[0.5 0.5

P=1 1 e 3)
0.6 04
This equation (3) is not yielding. Both columns are just slightly difference, so the growth level is not seen well.

Case 2:
It has eight states [G4,G3,Gz‘61,Dl,DZ,D3,D4] different levels of growth and decrease of R, is given

by releation (4)

G4 R, <02, G:02<R,<03,G, :03<R,<04,G;:04<R,<05D;:05< R, <06

D,;;06< R, <07, D3: 07< R, <08D,:08 <R, <09 o 4)
Applying the same procedure, we get the transition probability matrix P and conditional probabilities of Growth
Gq; = Z}*zl P; and decrease Gq; = Z?:s P; depending upon the states G; and D;, i = 1,2,3,4 respectively.
Both matrices are implemented in equation (5). Searching for Maximum value in column matrixQ, we can
conclude that the state G5 provides 0.5 to increasing the state D, provides 1.0 probability of growth, and the
state G5 provides 0.5 to decreasing the state D, provides 0.0

- 0.20.20.00.10.00.20.20.1 1 10.5 0.57
0.10.20.00.20.10.10.20.1 0.5 0.5
0.00.20.20.20.10.10.10.1 0.6 0.4

p_ | 0101010300020.101 o=|06 04l )
0.00.20.2 0.30.2 0.0 0.0 0.1 0.7 0.3
0.30.20.20.10.00.00.10.1 0.8 0.2
0.10.40.30.10.00.00.10.1 0.9 0.1

L 0.00.30.50.20.00.00.0 0.0 A L1 o

Level 2:
Table shows that after 1.0ug/kg injection of Ghrelin, then the growth values are given.
0.2 0.8 15 2.5 3.0 3.6 45 5.2
G, 5.8 6.5 7.4 6.9 6.6 5.7 5.2 4.4
3.5 2.8 2.2 1.8 13 0.5 0.3 0.1
0.6 0.7 1.0 0.5 0.6 0.9 0.7
R, 0.6 0.7 0.9 0.5 0.3 0.9 0.5 0.8
1.1 0.7 0.6 0.4 0.5 0.8 0.2 0.2
Table 2: Calculation of R,

Case 1:
There is second dosage level with just two states distinguishing either growth or decrease of R,. If
R, < 0.5 the state is denoted by G where as for R, > 0.5 the corresponding state is denoted by D. To calculate
R, yields the matrix P is given by (7)
_[04 o6y
P= [0.6 0.4 )
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This equation (7) is not yielding, since both columns are just slightly difference, so the growth level as not seen
well.
Case 2:
It has eight states [G,, G3, G, G1, Dy, D,, D3, D,] different levels of growth and decrease of R; is given
by relation (8)
Gy:R, <15,G3:1.5< R, <3.0,6,:30< R, <45,6;:45<R, <60,D;:60<R, <75
Dy:75< R, <90, D;: 90< R, < 105 D,:1.05<R, <120  eeeeee- (8)
Applying the same procedure, we get the transition probability matrix P and conditional probabilities of Growth
Gq; = Yj-1P; and Decrease Gg; = Y_sP; depending upon the states G; and D; i = 1,2,3,4 respectively.
Both matrices are implemented in equation (9). Searching for Maximum value in column matrixQ, we can
conclude that the state G5 provides 0.3 to increasing the state D,provides 1.0 probability of growth, and the
state G5 provides 0.7 to decreasing the state D, provides 0.0

[0.10.10.00.10.20.1 0.3 0.17 0.3 0.7
0.10.10.00.20.20.10.2 0.1 0.4 0.6
0.10.20.30.00.10.2 0.1 0.0 0.5 0.5
5=|02010.2010.0010.102 o=|0604 ©)
0.10.30.20.10.10.00.10.1 0.7 0.3
0.20.10.30.20.0 0.0 0.1 0.1 0.8 0.2
0.10.40.20.2 0.0 0.0 0.1 0.0 0.9 0.1
L0.2 0.1 0.4 0.3 0.0 0.0 0.0 0.0- L1 0!

Level 3:

Table show that after 5.0ug/kg injection of Ghrelin, then the growth values are given.
0.5 1.2 1.8 2.5 3.2 4.3 4.6 5.2
G, 6.1 6.9 7.2 7.7 8.2 8.6 9.5 9.1
8.1 7.0 6.5 5.3 4.2 3.9 3.1 2.6
2.3 1.7 1.1 0.8 0.5 0.2
0.7 0.6 0.7 0.7 1.1 0.3 0.6
R, 0.9 0.8 0.3 0.5 0.5 0.4 0.9 0.4
1.0 1.1 0.5 1.2 1.1 0.3 0.8 0.5
0.3 0.6 0.6 0.3 0.3 0.3

Table 3: Calculation of R,

Case 1:

In the third dosage level with just two states distinguishing either growth or decrease of

R.. If R, < 0.5 the state is denoted by G where as for R, = 0.5 the corresponding state is denoted by D. To
calculate R, yields the matrix P is given by (10)

p= [0.4 0.6

0.7 0.3
This equation (10) is not yielding, since both columns are just slightly difference, so the growth level as not

noticed well.
Case 2:

It has eight states [G,, G3, G, Gy, Dy, D5, D3, D] different levels of growth and decrease of R is given by
relation (11)

G4:R, <15,G3:1.5 <R, <3.0,6,:3.0<R; <45,6;:45<R; <6.0,D:6.0< R, < 75

D,;75< R, <90, D3: 90< R, < 1.05, D,:1.05< R, < 1.20  =eeemn (11)
Applying the same procedure, we get the transition probability matrix P and conditional probabilities of Growth
Gq; = Z}‘zl P; and decrease Gq; = Z?:s P;; depending upon the states G; and D; i = 1,2,3,4 respectively.
Both matrices are implemented in equation ("11).

Searching for Maximum value in column matrix@, we can conclude that the state G, provides 0.0 to
increasing the state D, provides 1.0 probability of growth, and the state G, provides 1.0 to decreasing the state
D, provides 0.0

10.00.00.00.00.20.10.50.27 r 0 17
0.00.00.10.10.10.20.40.1 0.2 0.8
0.00.10.10.1030.20.10.1 0.3 0.7

p= 0.00.00.20.30.10.00.30.1 Q= 0.5 0.5
0.1030.10.10.00.20.10.1 0.6 0.4
0.00.30.20.30.00.00.10.1 0.8 0.2
0.10.30.20.3000.00.10.0 0.9 0.1

0.1 0.3 0.40.2 0.00.00.00.0 -1 0
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4, Conclusion:

The three doses of Ghrelin (0.5, 1.0 & 5.0ug/kg) strongly stimulates the growth hormone released in

humans. The growth reaches the peak values at 30 minutes further when we inject more than 5.0ug/kg doses of
Ghrelin, the growth is increased and it will be stable at certain stage. After administration of these doses, growth
level had returned to basal level at180 minutes. In the same manner, the data is used for MCA model. In this
model the Transition Probability Matrix gives the growth level also increases by 0 to 1 and decreases by 1 to O

level.
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