Counterfeit Corner

The Many Faces of
Growth Hormone

BY RONNY TOBER Human growth hormone (somatropin) is widely
used outside of normal medical situations. For example, in bodybuilding
it is taken to increase muscle mass and decrease body fat. Being so far
removed from the hands of legitimate pharmaceutical distributors, doc-
tors, and pharmacists, preparations of doubtful origin and low quality

frequently find their way to the (black) mar-
ket. In the last few years, counterfeited, con-
taminated, and very poor quality somatropin
have been located and analysed, both in the
European Union and in the United States.
There were many counterfeited prepara-
tions found, some of which instead of the
expected recombinant growth hormone r-
hGH, contained the pregnancy hormone
HCG. Other illegally prepared preparations
contained growth hormone from human
cadavers (pituitary glands), veterinary soma-
tropin variants, vitamins, insulin, etc. Look-
ing at the more than 50 proven cases of the
transmission of the Creutzfeldt Jakob Disease
by contaminated growth hormone prepa-

Fig.1: The growth hormone somatropin, in its cor-
rect 22-kD-hGH form. Three-dimensional struc-
ture, generated from the protein data base SWISS
PROT. Structural data supplied with the help of the
program RasMol. The n-terminal amino acid (at
the bottom left hand corner) is marked yellow, as
are the disulphide bridges (and the sequence range
missing on the 20-kD-hGH variant). The ranges
with an a.-Helix-structure are marked in red.
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rations, mainly during the 1980 [1-4], we
feel people should be urgently warned before
using questionable growth hormone prepa-
rations [5-9]. This article will take a close
look at the various manufacturing tech-
niques used to make growth hormone drugs,
placing a strong emphasis on how to identify
quality preparations from those of a more
questionable nature.

The Biosynthesis of Somatropin
Before we get into the manufacturing of GH
drugs, it is important to understand how
the body makes this hormone. The human
growth hormone somatropin (hGH) is a
protein hormone with a chain length of 191
amino acids and a molecular mass of approx.
22 kD. The tertiary period structure of the
protein becomes stabilized by two disul-
phide bridges (fig. 1). The endogenous syn-
thesis and release of growth hormone takes
place in the pituitary gland, under control of
hypothalamus peptide hormones. Endoge-
nous somatropin is first synthesized as a
precursor hormone 217 amino acids in
length. During secretion, a signal peptide
with 26 amino acids is spliced from the hor-
mone, yielding the active GH molecule [10].
The target gene for human growth hormone
covers five coding sections of the primary
transcripts become removed during its sub-
sequent treatment [11]. In the majority of the
cases, the result is one mRNA for the com-
plete growth hormone with a chain length of
191 amino acids and a mass of approx. 22 kD
(22-kD hGH).

A certain portion mRNA is, however,
subject to an alternate splicing process. It
develops, among other things, one 45
nucleotide shortened variant mMRNA, which
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Fig.2: Synthesis of the two somatropin variants. In
human genome, the somatropin gene is distributed
in five sections (Exons). During the transcription
of the DNA (developing prae mRNA), the non-
coding Sections (Introns A-D) are removed, and
the 22-kD-hGH coding mRNA is produced (left).
During splicing, approximately 5 to 10% of the hor-
mone has 3 exons removed (splice point B', yellow
marked). From this alternative results a shortened
MRNA, that after translation leads to a 20-kD-
hGH version (right).

after translation into those appropriate pro-
tein sequences leads to a variant of growth
hormone with the amino acids in position
32-46 missing (fig. 2). The resulting 20-kD-
hGH is not formed during genetic manu-
facturing, which is based on the already
correctly spliced gene. It can be used, therefore,
as a marker to identify growth hormone
preparations taken from human pituitaries
[11-12]. Table 1 gives an overview over the
different growth hormones.

Cadaveric Growth Hormone

Before the introduction of genetic methods
of manufacturing recombinant proteins,
human growth hormone was obtained by
extracting it from the pituitaries of corpses.
Because of the risk of the transmission of
infectious diseases such as the rare neuro-
logical disorder Creutzfeldt-Jakob-Desease
[1-4],and other infectious diseases such as
hepatitis B and C, growth hormone prepa-
rations extracted from human pituitaries
were taken off the market in the European
Union in the middle of the 1980% [17]. After
that point, only genetically produced (syn-
thetic) growth hormone preparations have
been legal in the E.U. Such products are
manufactured by recombinant technology.
Growth hormone preparations manufac-
tured with human cadaveric pituitaries are
still available on the black market in Europe.
If an athlete uses such preparations, they
need to understand that a risk of the trans-
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Table 1: Molecular mass and iso-electric points of different somatropin compounds. In all somatropin-preparations
presently allowed in European Union for use in humans, recombinant proteins (r-hGH) are used that are identical
to natural growth hormone (22-kD-hGH). Met-hGH and des-Phel-hGH are genetically produced variants of the
human growth hormone that are no longer allowed in the European Union. Growth hormones out of pig, cow, and
horse are used in the veterinarian medicine. They have also appeared in falsified preparations sold as human

growth hormone.
Species Description Swiss Prot ?Qni::éir;?dtg msfﬂ% IEP
Human 22-kD-hGH PO1241 191 22125 527
Human 20-kD-hGH PO1241 176 20270 539
Rec';')m?rr]'am r-hGH 191 22125 527
eman Met-hGH 192 22056 5.27
reremen | des-Phel-hGH 190 21978 5,27
Pig PO1248 190 21727 701
Cow PO1246 190 21741 783
Rat PO1244 190 21807 6,37
Horse PO1245 19 21753 701

The theoretical molecular mass and iso-electrical point (IEP) where obtained from the protein databank
SWISS-PROT [13] deposited amino acid sequences.

mission of disease exists. Because the risks of
a medication aren't always disclosed in the
underground drug scene, a slighter lower
price might be allowed to be the decisive
factor in purchasing a risky biological GH
product. Nevertheless, we urgently warn
against using such preparations.

Inclusion Body
Technology/Somatrem

Clinical trials using synthetic human growth
hormone began in the early 1980%. By 1985,
recombinant human growth hormone
became available commercially. One of the
first certified products in the USA in those
years was Protropin, by Genentech Inc. This
product differs from more popular GH
remedies of today like Nutropin, Saizen,and
Humatrope, in that it contains somatrem
instead of somatropin. Somatrem is a syn-
thetic GH protein that contains an addi-
tional methionine amino acid, which has
been added to the 24-amino acid initiation
sequence. Natural (endogenous) human
growth hormone is a polypeptide contain-
ing 191 amino acids. The biosynthetic
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process used to make somatrem, also called
the Inclusion Body Process, involves the
chemical synthesis of the DNA fragment
encoding the first 24 amino acids. The
remaining amino acid residues are obtained
by making complimentary DNA copies of
messenger RNA prepared from human pitu-
itary cells. The entire DNA sequence is intro-
duced into a bacterium, escherichia coli
(E.coli), which isthen able to synthesize the
GH protein.

Somatrem, known chemically as Met-
hGH or N-methionyl-hGH, was first
believed to be equal to endogenous growth
hormone (with 191 amino acids) in all
regards. That was perhaps only because they
compared it to biological (corpse) growth
hormone, which was not pure, and con-
tained pollutants that produced side effects
in many users. When scientists finally suc-
ceeded in producing the correct human
growth hormone protein with 191 amino
acids (via secretion technology), they imme-
diately noticed the difference. It turned out
that the extra amino acid was making the
body think that it was being invaded by a for-

eign body, and in turn was causing it to pro-
duce antibodies against this hormone in
many users. This led to allergic reactions, and
sometimes the antibodies are so prominent
that they even neutralised the effect of the
administered hormone. Antibodies were
noted in approximitely 50% of the young
users in one clinical experiment [41],and a
second British experiment rated the response
even higher, in 80% of users [42]. The anti-
bodies had no serious side effects to note,
however. Last year there was this article about
ayoung user taking Met-hGH and stopped
growing. The doctors stopped administra-
tion of Met-hGh, and after a seven month
break, started treatment with rhGH (191
amino acids), and growth resumed [43]. If
you do use somatrem, this form of GH must
be kept at 2-8° C to maintain stability.

Protein Secretion Technology
& Mouse-cell Manufacturing
Protein secretion technology is an improved
alternative to production in e-coli, in which
the rhGh is secreted in a protein-free pro-
duction media. Manufacturing a recombi-
nant protein like human growth hormone by
secretion is done by adding a leader of secre-
tory sequence (usually a sequence of a
cytokine) onto the n-terminal (nitrogen-
terminal) of the growth hormone amino
acid chain. That allows the recombinant
protein to be secreted, facilitating a simpler
purification process, and avoiding resolubi-
sation of inclusion bodies and protein refold-
ing. The secretion technology of protein
leads to complete removal of n-terminal
amino acid residue on synthesised proteins,
a problem with production with E. coli
(Inclusion Body). One exception to this is the
preparation Saizen® from Ares-Serono,
which is produced with the use of mouse-
cell material C127. Because of the controlled
genetic manufacturing, there is no risk of
patients being infected with CJD with the
Protein Secretion, Inclusion Body, or Mouse-
cell manufacturing technologies.
Currently, the only allowed growth hor-
mone preparations for therapeutic use on the
regular E.U. medicine market come from
the firms Lilly (Humatrope®), Pharmacia
(Genotropin®), NovoNordisk
(Norditropin®), Ferring (Zomacton®),
and Ares-Serono (Saizen®). These prepa-
rations contain genetically produced hGH,
identical in structure to the correct human
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growth hormone protein with a mass of ca.
22 kD (r-hGH). They are allowed for the
treatment of children with short stature,
before termination of their normal growth
phase, and/or for replacement therapy in
adults with growth hormone deficiency.
Quality is guaranteed through the proce-
dures and controlled manufacturing of
GMP-conditions. Why is it important how
your rhGh is manufatured and purified?
Because rhGH is a very large and fragile
protein molecule, which is carefully folded
and twisted on itself. Activity in the body
depends on the highly fragile cross-link-
ages between the protein branches, which
hold it in an exact three-dimensional con-
figuration. It works on cell receptors only
when this specifically oriented key configu-
ration fits its specific receptors-site lock.
Any change in shape can block its biological
activity. That is why an apropriate manu-
facturing, purifying, and refolding of soma-
tropin are so important. Another advantage
to point out, is that growth hormone man-
ufactorerd via secretion technology is very
stable, and can be shipped at temperatures of
37° Celsius or 98° Fahrenheit. Older Inclu-
sion Body manufacturing technology, like
that used to make Protropin, requires that the
hormone be kept at 2-8° C, which means that
shipment must be done with dry ice, and the
product must be kept refrigerated at all other
times. And we all know with black market
drugs, that this is not always the case.

Immugenic Reactions and
Antibodies (GH-AB)

Red welts, painful injection spots, and
increased site temperature are indicative of
an immune response to GH injections. This
could be caused by residual bacterial protein
from the inclusion bodies, but it is also very
possible that it is caused by somatrem. The
additional amino acid, methionine, is
enough of a difference that the immune sys-
tem recognizes it as a foreign protein in 50-
80% of the users in these studies [41-42]. In
the worst scenario, this can lead to an
immune response against all forms of hGH
including the endogeneous GH, a kind of
autoimmune response. If the immune system
recognizes a variant like Met-somatropin
or des-phel-somatropin as foreign, and
starts an immune response to it, the possi-
bility exists that the antibodies can turn
against endogenous growth hormone as
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Fig.4: ESI-Mass spectrum of correct human somatropin CRS (above) and “Somatogenum®, In the elec-
trospray-ionisation, a series of repeatedly positively loaded molecule ions (here: 13- until 19 times pos-
itively loaded, right halve of the images) emerges in the positive ionisations-mode also in a pure protein.
Through a dekonvolution procedure, the software of the spectrometer measures (calculates) the molecu-
lar mass of the protein (on the left). The reached accuracy here is ca. + 1 D. In the reference substance (CRS),
the determined mass fell within the frame of the expected value of real GH 22125 D. The main protein
component of the examined sample, on the other hand, yielded a value lower by ca.147 D (21978).

well. This is because, aside from the extra or
missing amino acid, the rest of the growth
hormone sequence is identical to endoge-
neous growth hormone. Concerning the
source of the GH-antibodies, this study [44]
suggest that the immunogenicity was not
due to the n-terminal methionine or e.coli
protein impurities, but rather was probably
caused by small amounts of growth hor-
mone with subtle structural alterations
whose life remains unknown. This study
[45] confirms the high immunogenicity of
Met-somatropin, especially in patients not
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SOMATOGEN-L

-

Fig. 3A: Ampulle and box of “Somatogen-L Biofa”.

treated earlier with rhGH. Once present, the
GH-AB remains detectable throughout the
period of treatment with Met-somatropin,

The Ampoules had a blue imprint with the text:
“Somatogenum- L, 4Ul, 019801, Exp. 199901,
i.m./s.c BIOFA".
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however after stopping met-rhGH, or chang-
ing to 22kD-rhGH, the GH-AB disappeared
rapidly in most patients.

Brand Analysis

Test samples of Somatogen-L® were
analysed in the years 1996 to 1998, and
deviations from authentic growth hormone
were noticeable for the first time in the pep-
tide mapping. After enzymatic dismantling
of the protein through trypsine and chro-
matographical separation of the fragments,
it was noticed that a different peak patternin
comparison with the reference substance
was noticed in the Somatogen-L samples.
The identity test through reversed-phase
HPLC (identity test of the medicine book-
monograph) revealed several peaks with
different retention times in comparison with
the somatropin reference substance. In
regards to the expected correct somatropin
retention times, no peak appeared. Molecu-
lar mass was determined through LCMS
with Elektrospray-lonisation (ESI), and
yielded a value lower than the reference sub-
stance. The difference in mass measured
was 147 D, which corresponded exactly with
the mass of a phenylalanine in the peptide
chain. Because both the N-terminal and the
C-terminal of the somatropin chain begins
with phenylalanine [13], and within the
peptide chain are also several phenylalanine
building blocks, a sequencisation was
required in order to determine the exact
position of the deletion. Fortunately, the
sequencisation of the N-terminal delivered
the necessary additional information. It
turned out that the active agent of the exam-
ined preparations was des-Phel-Somat-
ropin, which in comparison to the
22-kD-hGH with 191 amino acids is miss-
ing the first (N-terminal) amino acid [31].
Next, reversed-phase chromatography SDS-
PAGE and IEF delivered unambiguous ref-
erences to proteolytical dismantling and
other protein dismantling products. Through
desamidierung and s-oxidation of the amino
acids side chain, such products can emerge,
usually with improper storage. In the test, the
request of the medicine book monograph on
related proteins and in the IEF-testcom-
pounds where not completed. However, the
fact that the 20-kD-hGH protein was miss-
ing in the tests for pituitary cadavaric extract
allowed the end conclusion that the exam-
ined samples (years 1996 to 1998) concerned
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no material made from human pituitaries,
but rather with high probability, was geneti-
cally produced.

More recently, samples of Somato-
genum were sent into the lab for analysis via
electro-spray-mass-spectrometry (Fig 4).
The samples were dated in 1999, and yielded
a result that also pointed to the genetically
produced active agent des-Phel-Somat-
ropin. In the reference substance (CRS), the
middle molecular mass was determined by
ESI mass-spectrometry to be 22125,8 +0.5
D, which matches very well the amino acids
sequence of the two intermolecular disulfide
bridges calculated with an expectation value
of 22125 D. The “Somatogenum” sample
had again produced a signal with a clearly
lower mass 21978,1 + 0.3 D, (measured dif-
ference: ca.147 D), again like would be
expected for a des-Phel-Somatropin. With
afurther testing through peptide mapping or
reversed- phase HPLC, the material became
clearer. In contrast to the samples examined
in the previous years with the label “Somato-
genum”, the results of the purity tests were
verified by means of IEF and SDS-PAGE
and compared with somatropin CRS, and
both in the IEF and in the SDS-PAGE the
sample showed only main volumes in the
expected pH- and/or molecular measured
area. No reference arose to protein disman-
tling products. Obviously it showed that the
examined sample contained a chemical that
was clean and undecomposed.

Corpormon® is a GH product pro-
duced by Nikken Japan. The analysis of two
samples found on the black market failed the
identity test when compared with Somat-
ropin via reversed-phase HPLC. Instead of
the peaks with expected retention time of ca.
30 minutes, several peaks were observed in
very short retention times, after 5 to 8 min-
utes. An Internet-search on Corpormon in
the bodybuilding scene showed that the
preparation is frequently available on the
black market, and is suspected to be a coun-
terfeit wich contains hCG instead of recom-
binant somatropin. This suspicion was
confirmed in the samples examined here. A
conventional pregnancy test carried out in
corresponding thinning to the highly selec-
tive immunologic proof by hCG was positive
in both samples. The result was confirmed
through SDS-PAGE. Both Corpormon
samples yielded characteristic volumes for
the alphas and lower unit of hCG. (a) The

Fig. 5A: An injection vial Corpormon® 8Ul, that
was examined in the context of a public prosecu-
tor investigative procedure. The deficient marking
by clerical fault “Corol labs” instead of “Control
Laboratories”already makes us assume that itis a
primitive counterfeit. Fig.5B. The second coun-
terfeit sample examined concerned more profes-
sionally made injection vials of Corpormon@ 4Ul.
A.4.3 cm of length and 1.6 cm of diameter white
mass was noted at the bottom of the vial, and the
product bears a label with three colours just like the
original.

*logd

Fig.5C: SDS-PAGE of “Corpormon”. In the dena-
tured SDS-PAGE, proteins are during the sample
preparation spliced into its lower units and subse-
quently by Electrophorese after its size dispensed on
Polyacrylamid-Gels. On both external bars,a standard
protein mixture was applied. The examined samples
of “Corpormon”yielded a result just just like hCG
and/or the hCG-containing preparation Pregnyl®,
with two volumes at ca.22 kD and 34 kD (like they
were to be expected for the alpha and beta lower unit
of the hCG). Recombinant somatropin (r-hGH)
yielded, like expected, only a volume in ca. 22 kD.
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selected chromatographical conditions for
the reference substance showed that the peak
was to expect after ca.30 min. (b) With Cor-
pormon 4Ul this peak was missing. Instead,
several peaks stepped in very short retention
times of 5 to 8 min on.(c) A retroactively
examined hCG-containing preparation also
showed a peak in ca5 min.

Risks because of missing
EU-allowance or falsification
All previously examined samples with the
label “Somatogen/Somatogenum” contained
the active agent des-Phel somatropin.
Preparations with this active agent are to be
classified as genetically made, but of the first
generation of such products, comparable to
Met-Somatropin (somatrem). As geneti-
cally produced medicines, they could be
allowed within the EU, centrally obligatorily
over the European allowance authority
EMEA in London. But because corre-
sponding allowance does not exist, prepa-
rations with the active agent of
Phel-Somatropin are presently not used in
the EU. In Lithuania and some other East
European countries, a medicine of the label
“Somatogenum- L 4 U1” from the company
Biofa, which contains des-Phel-Somatropin,

is registered for the treatment of growth
interferences [34]. In the products found
on the black market with the label “Somato-
genum”, it could therefore be either original
products out of East European countries or
counterfeits. A test on security, effective-
ness, and identity did not take place within
the EU. Because the manufacture condi-
tions are not disclosed, an infection risk by
possible contamination with pathogenic
germs cannot be excluded. In Japan (how-
ever not in the EU), a finished medicine
with the label “Corpormon 4U1” from the
firm Nikken with genetically produced des-
Phel somatropin as an active agent is
allowed. In the samples examined here with
the label “Corpormon”, we obviously exam-
ined forgeries that contained the pregnancy
hormone hCG.

A sample was sent in for analysis, which
contained on the vial the text“COMATOT-
POHNH?”, Fa. Endokrininai”. After the iso-
electrical focussing, several intense peaks in
the pH-area of 4.6 to 5.2 showed up in the
examined sample, next to main peaks in
pH-5.2. Inthe older comparison substance
(BRP) made from cadaveric pituitaries, simi-
lar secondary peaks were also observed. The
secondary peaks are to be led back probably

6

Fig. 6: Vials and box of the firm Endokrininai. Samples came as injection bottles of ca. 5.3 cm of height
and 1.6 cm of diameter, locked with a silver coloured metal cap. It contained a yellowish, partly pasted dry
substance at the bottom of the injection bottles. On the front of the box reads“Somatropinum humanum
proinjectionibus®. Under that is (similarly in Russian) the statements: “sterile, intramuscular, 5 Ampullen
to4 1.E.“. Onthe back stood in Russian “Endocrine preparation Kaunas. 5 ampoules. 0.25% solution of
Novocainin 2 ml. Storing ata dry place in a temperature not over 10 °C. P.76.647.6“. Lot number and
expiration date were engraved on the side of the packaging.
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to the hydrolysis of asparagine-and gluta-
mine-side chain of the protein to the corre-
sponding desamido-forms. Through the
transformation of the acidamidgroups in
carbonacidgroups, the isoelectrical point of
the protein shifts itself into the sour area. Pre-
ferred attack points for the hydrolytical dis-
mantling are the exposed acidamidgroups of
asparagine in position 149 and 152 of the
polypeptide-chain [32,33].

The demand of the medicine book
monograph according to secondary peaks
with an intensity of no more than 6.25% of
the intensity of the head volumes may
appear, was therefore not fulfilled in the
analysed preparation. In the test on related
substances by means of reversed-phase
HPLC, a peak was seen in the retention time
of somatropin, but several intensive sec-
ondary peaks with shorter retention times
also occured. The purity request of the medi-
cine book-monograph was not fulfilled (sum
of the peakareas of the secondary peaks
<13%) for this sample. By means of ESI-
Mass-spectrometry, the active agent soma-
tropin could be proved unambiguously by
the mass-spectrometrical detection of the
molecule ion in the expected mass at 22,125
D in the sample. The additional observed
intensive signals in 22,224 D and in 22,322
D and the altogether quite unclean mea-
sured spectrum referred to pollution through
accompanying proteins and decomposition
products. In the analysis through SDS-Poly-
acrylamide electrophorese, the sample clearly
showed numerous additional volumes next
to the head volumesin 22 kD and a.in 20 kD
and 44 kD. The model of the protein pollu-
tion was very similar to that of the compar-
ison substance (BRP), made from cadaveric
pituitary material. The presence of that 20-
kD-volumes in the sample proved that it con-
cerned indeed a growth hormone preparation
made out of human pituitaries, not synthetic
rHGH!

Chinese Growth Hormone

Anampoule of Ansomone®, was offered to
the official Dutch anti-doping agency for
analyses in January 2003. It turned out that
the ampoule contained Met-hGH or N-
methionyl-hGH (somatrem; the 192 amino
acid variant of hGH), instead of the correct
191 amino acid sequence rhGH it was
labeled to contain. The pharmaceutical pro-
ducer Anhui Anke Biotechnology tells a
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Fig 7. ESI-Mass-spectrum of the sample of the Fa. Endokrininai. The ESI-Mass-spectrum received after
flow-injection pointed to a high share of protein-pollution. After deconvolution, a peak was to be seen at
the expected mass of somatropin, however there also appeared an entire row of further peaks. The
comparison material (somatropin BRP) made from human pituitaries yielded similar spectrums (not

depicted).

whole different story on its website. Accord-
ing to the Chinese producer, mostly called
AnkeBio, Ansome isa compound produced
by modified bacteria, that is 100% equal to
growth hormone made in humans: somat-
ropin”. The lab found out that the dose of
somatrem was okay, and that it didn’t possess
much protein that could pollute the prepa-
ration. No bathtub pharmacy for that mat-
ter [47], although it isn't exactly what you are
paying for.\We asked AnkeBio for a reaction
on this article, and they stated it was only a
rumor, and that their rhGH was as good as
any other brand. GenLei told us that similar
analyses were done in China, and they had
the same results.

Genescience Jintropin® is manufac-
tured by secretion technology. Genescience
produces it specifically via Dr Jin’s secre-
tion technology, hence the name Jintropin.

www.bodyofscience.com

This secretion technology is patented in
China by Genescience, which is why other
Chinese manufacturers cannot use this tech-
nology to produce rhGH, despite its many
advantages. In August 2004 GeneScience
changed their design of Jintropin. The 10 iu
vials have a yellow top with “Jintropin 10
iu”indented in the plastic. The same is true
for the 4 iu vials, but they have a green top.
On that date the old holograms where
replaced with security stickers from Orient
anti-counterfeiting international. Chinese
manufacturers often use (official) distribu-
tors, export agents, or shipping agents to get
their products out of the country. GenSci
informed us that due to the many fakes and
counterfeits they would only be exporting
themselves directly to customers from now
on. According to IMS-Health, GeneScience
has a +75% market-share on GH products

in the Chinese market. Their brand has
become increasingly popular, especially with
bodybuilders that use high amounts, and
find favor in its excellent quality and low
price. It's no wonder that more and more
suppliers and counterfeiters want to try to
take a piece of the cake! The first counterfeits
of any well-known brand are always remem-
bored in a notorious nature. With Gene-
Science, this happened with vials that carried
green tops and paper labels, bearing Chinese
lettering and the batch number 20020515.
Counterfeiting is a subject that GeneScience
tried to avoid in our conversation. They
admit that this crime is an increasing factor
in the market. One“‘counterfeit” looks exactly
like the Jintropin box, and Chinese agents sell
it as a cheaper product made secretly by the
real GeneScience company (called Geni-
tropin from ProGeni). GeneScience mailed
us denying this, and stating that such a policy
would be detrimental with their product
image and quality.

International Pharmaceuticals (IP
China) claims on their website that they sell
somatropin,” synthetic HGH aka rhGH, we
have specially ordered production of 191 amino
acid version, same as Humatrope and Saizen,
which is an exact duplicate of bodies own,
guaranteed against any lab test, vials labelled
with batch# and Exp date, it branded and pro-
duction regulated by Chinese SDA (equivelant
of US-FDA), however the factory asked us
not to reveal the brand name..” Sure mate,
and the Earth is flat.

Fitropin® is another Chinese brand of
GH that advertises on the bodybuilding
forums. It is made by the pharmaceutical
firm Kexing. Fitropin is another Chinese
GH product that is made using inclusion
body technology. The manufacturer openly
discloses the fact that they sell somatrem
instead of somatropin, so this is not a point
of grievance with the maker. Because all
Chinese rhGH manufactures (Kexing-
United etc) except GeneScience (Jintropin)
still use the inclusion body technology, it is
very well possible that all of them are just
purchasing from a single large manufac-
turer.

Other Fake GH Products/Analy-
sis Results

A vial Somatohorm® growth hormone
compound was analysed through Ergogen-
ics in January 2003. It did not contain growth
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hormone, but a substance that caused violent
pain after the injection. The reason became
clear after analysis by an accredited labora-
tory. The scientists first searched in the
sample for peptide pieces between 5 and the
220 kilo daltons. Because they did not find
any, that excluded that the ampoule con-
tained the correct 4 iu of GH. This analysis
took place using SDS-PAGE and LC-MS.
Because the owner of the compound had got
violent pain after injection, the scientists
searched in the ampoule further for toxi-
cological substances. With Hplc-DAD-
method they found out that the ampoule
contained a thiamine derivate, which at
closer research with LC-MS proved to be
thiaminediphosphate, a derivative of the
vitamin B1 that is not suitable for injection.
The valued quantity was estimated at 25
milligram per ampoule. Because the scien-
tists had performed already some analyses
with the ampoule they could not determine
the exact quality. That vitamin alternative was
produced as a byproduct/contaminant of
inclusion body technology, and it was caus-
ing injection pain.When dissolved in water
thiaminediphosphate reduces pH. Three
milligram of this substance in 1 millilitre
of water decreases the pH to 2.2. Injection
carrier, whether you want to inject subcu-
tanously (under the skin) or intramuscularly
(in the muscle), must have a Ph value
between 4 and 9. At other values the injec-
tions are painful and the tissue around the
needle spot can die (necroses). The exam-
ined ampoule came from Poland. Lately
Somatohorm® comes mostly from the
Czech Republic [47].

This is not the first time that counter-
feited Somatohorm® has been spotted. The
world health organization WHO reported
also about falsified Somatohorm® between
1999 and 2000. Those fakes appeared
to contain no active substances upon analy-
sis. During the same period, the WHO
reported an ampoule of Serostim that
not valid even to the eye, and a fake ampoule
of Breeza Tech®, was human growth hor-
mone that did not contain somatropin, but
actually the veterinary Methionyl equine
somatotropin [46].

On April 2004 fake Serostim® with the
batch numbers MNK612A and MNH605A
and an expiration date of 08/02 was found.
While the actual drug has the same batch
number, its correct expiration date should be
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08/01. It came as a kit with eight ampoules,
and cost 150 dollars a piece. The producer of
the counterfeited Serostim was no unknown
person to the police force, and had already
sold anabolic androgenic steroids since 1995.
At his house in Mason, lowa the police force
found four hundred thousand dollars in
cash, and said that he had supplied growth
hormone since 2001. The police also
retrieved a supply of two thousand boxes,
with a street value of four hundred thousand
dollars. Preliminary analysis of this coun-
terfeit lot by the FDA indicates that it con-
tained 1 mg rhGH instead of the labeled 6
mg. This product was so good looking that

This product
was so good
looking that it
even made its
way to the
pharmacy
shelves!

it even made its way to the pharmacy shelves!
[49].

In August 2001 the FDA forensic labo-
ratory examined seven vials of counterfeit
Nutropin AQ®, and found that lot number
L9101A4 and L9043A4 contained human
insulin. Sample vials of counterfeit lot num-
ber L9504A2 and L9504A3 did not contain
any active ingredient.

The Finnish National office of Investi-
gation had warned during Christmas 2002
about falsified Genotropin®. Reason was a
raid on adoping house that took place mid-
December. At those raids, agents in Jyvaskyla
found a couple false ampoules growth hor-
mone [48]. At closer research, it appeared
that the ampoules in fact were original Caver-
jectampoules. The falsifiers had them cov-
ered with new labels. The national office
suspects that the black market circulates
more falsified ampoules of Genotropin that
in fact contains Caverject. Genotropin® is

twenty times more expensive than Caverject,
so we can understand the financial motives.
The active substance in Caverject is
prostaglandin E1. Impotent men injectitin
their penis to bring about a erection. After
injection you develop a burning sensation
feeling around the needle spot.

The take home message: GH isn't just
GH! Shop carefully! Until next time. — RT
© www.bodyofscience.com

Ronny Tober is Body of Science’s writer from the
Netherlands. Although we cannot reveal his true
identity, Ronny is one of William Llewellyn’s regular
contributing researchers in the European steroid
market. Email your questions for Ronny to
questions@bodyofscience.com.
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