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Abstract; Collagen is the main component of extracellular matrix, accounting for 25 %-
30% of total protein. Currently, 28 types of collagen have been identified in mammals.
The variation of different types of collagen in different tissues is related to age, disease
and biological function. Type | and [ll collagen are the main components in liver, lung

and kidney, and their content and ratio are related to inflammation and canceration.
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Sirius red staining and immunoassay are the traditional method for collagen detection.
However, sirius red staining is a semi-quantitative method and immunoassay is not suit-
able for the determination of collagen content in tissues. In this study, a method of high
performance liquid chromatography-tandem mass spectrometry ( HPLC-MS/MS) was
developed for the determination of type [ and [lI collagen in liver, lung and kidney of
mouse. The marker peptides of mouse type | and [l collagen were identified and the
sequences were GSEGPQGVR and GPSGFR, respectively. The product ions and reten-
tion time were used to identify the collagen. The peptide GLAGMK was used as the
internal substance to quantitate the content of type [ and Il collagen in liver, lung and
kidney. The results showed that the linear relationship of these two marker peptides
was good in the concentration range of 1-500 mg/L., the relative coefficient was more
than 0. 99, RSD of the assay precision was less than 3. 7% , and the recovery of standard
addition was between 86% and 118%. The ratios of type [ collagen in liver, lung and
kidney were all increased during the growth of mouse. From 0 to 1st week, the ratio of
type I collagen increased rapidly, but they increased slowly from 6th to 12th week.
The ratio of type | collagen was the highest in the kidney, and it was the lowest in the
lung. The total content of type | and [lI collagen increased firstly and then decreased
during the growth of mouse. The result was consistent with the trend of total collagen
content in liver, lung and kidney, which was measured by hydroxyproline method. The
total amount of type | and [[[ collagen was the highest in the kidney, and it was the
lowest in the liver. This method is simple, efficient, replicable and highly stable, and
can be used for accurate quantification of type [ and [l[ collagen in liver, lung and kid-
ney of mouse. This study provides an auxiliary analytical method for the diagnosis of
collagen-related diseases.
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Fig.2 MS (a) and MS/MS (b) spectra of ion m/z 443. 722 detected in mouse kidney

R 2 NRFFBGLE FOIR A B S K
Table 2 Identified marker peptides of the liver, lung and kidney in mouse
Jpe S A FFE K7 51 53 F Uik HL fi £ JB i b
Collagen type Sequence of marker peptide Molecular weight Charge m/z
T # ol % GPAGPQGPR 835. 4 2 418.7
17 ol GSEGPQGVR 885. 4 2 443.7
1 7Y ol 85 GETGPAGPAGPIGPAGAR 1531. 8 3 511.6
1/ a2 GVVGPQGAR 839.5 2 420. 8
1 A o2 4% GPAGPSGPVGK 922.5 2 462. 3
Il #Y ol %% GAPGPQGPR 835.4 2 418.7
Il %Y ol % GPSGFR 619.3 1 620. 3
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Fig.3 Chromatograms of marker peptide
GSEGPQGVR (a), GPSGFR (b) and
internal peptide GLAGMK (c¢)
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Table 3 Standard curves of the type [ and I[ collagen marker peptide

LR Nl . " AH % 2R B 2 i Hy BR JE 1 FR
B . . L . .
Marker Li Correlation Linearity Limit of Limit of
_inez
peptide nC}dI‘ coefficient range/ detection/ quantitation/
equation
sequence (r) (mg/L) (pg/L) (pg/L)
GSEGPQGVR y=0.000885x+0. 07385 0.9972 1~500 8 12
GPSGFR y=0.0025172x+0. 04585 0.9995 1~500 5 9

2.2.2 AR KSR EE AR EE I © IR
(9 JF i R B R o R S AR I R B R AE 2
ik, GSEGPQGVR F1 GPSGFR 4 ¥ Jinl & 43 3
500,300 ng, MM ER 3 K IHE YR
T TET S 5 R N bR o I 25 81 TR 4, SRR
B L 2 BhRFAE 22 K VS I RTISCRAE 86 20 ~118%
Z ] AHXE AR AR 25 /N T 400, b 1 L E
FE SB[ 0 R 2 1k 11296 ~ 118%, 93 % ~
109% .86 % ~87%

A3 EL 50 pg/ L FRE £ Ik GSEGPQGVR FiI
GPSGFR,#% 1.5 W7 i 47 6 IR EH L5k,
S1FE £ ik GSEGPQGVR 1 GPSGFR (1 I [fi
FEbR U i 22 53 90 A 2. 2496.3. 6206, A Ty
R B BT RE A T R A I K,

P i VE 3 R A AR T —20 C
PRAF 4330 F 107,14 KX T T30 i JR AR AiE £
ik GSEGPQGVR HI GPSGFR #E 47 #5: M , 45 5
G| F 25,0 W AR RI L2 T T 20 8 i 2 1A ARPAE
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Fig.4 Standard addition recovery and relative standard deviation of type | and [ collagen marker peptide

AT Liver fifi Lung % Kidney
FHEZ K WK SEHECE xR ZE P EICR AXRRMERZE OPIEeRE ARG 22
Marker Addition Average Relative Average Relative Average Relative
peptide level/ng recovery/ standard recovery/ standard recovery/ standard
% deviation/ % % deviation/ % % deviation/ %
GSEGPQGVR 500 112.58 1.02 108. 79 2.18 86. 78 3.65
GPSGFR 300 117.58 1. 89 92. 56 1. 67 86. 24 2.65
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Table 5 Relative standard deviation of type [ and
Il collagen marker peptide after the hydrolysates
of liver, lung and kidney with different days

FRIE 2 K A% b AR 22 RSD/ %
Marker i [ #
peptide Liver Lung Kidney

GSEGPQGVR 3. 21 2.75 3.02

GPSGFR 2.62 2.84 2.58
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Fig. 4 Ratio changes of type [ collagen in liver,

lung and Kidney during growth of mouse
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