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Abstract Objective: To establish an analysis method of HPLC for simultaneous determination of lysine

vasopressin and oxytocin in the posterior pituitary injection, and to study the correlation and equivalence between
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the biological assay and HPLC method. Methods: A C column ( 4.6 mm x 250 mm, 5 pwm )was adopted.
Phosphate buffer solution ( pH 6.0 ) was used as mobile phase A and the water—acetonitrile (1 : 1) was used as
mobile phase B with gradient elution at a flow rate of 1.0 mL * min~'. The detection wavelength was 220 nm and
the column temperature was set at 40 °C . Results: Under the chromatographic condition, resolution between the
peaks of lysine vasopressin, oxytocin and other related substances met the requirements. This method showed good
linearity between peak area and concentration of lysine vasopressin and oxytocin over the range of 0.42-13.33
IU - mL™" and 0.33-21.00 IU - mL™', respectively with r°’=0.999 9. The average recoveries ( n=9 ) of lysine
vasopressin and oxytocin were 100.5% and 99.7%, respectively. The contents of lysine vasopressin and oxytocin
in the 6 batches of samples were 6.10-6.40 TU * mL™" and 5.63-5.93 IU * mL". The biological titer measurement
method was positively correlated with the HPLC method, which Pearson coefficients were 0.897 and 0.947,
respectively. SAS software equivalent analysis showed that biological titer measurement and HPLC method
were equivalent for lysine vasopressin, but for oxytocin, the two methods were not equivalent. Conclusion: The
method has excellent specificity, high accuracy and good reproducibility. It has a good correlation with
biological assay, which can be used for the determination of lysine vasopressin in posterior pituitary
injection.

Keywords: posterior pituitary injection; lysine vasopressin; oxytocin; content determination ; equivalent analysis;

HPLC; biological titer measurement

AR5 RSB R EEA Y, R RS ITHERER RN 8- IR s AN IR Y 48
TR MR GRS ) IR R 2 R, B A T A R L
K MR PR AR RS IR PR AR IR P g P 1o SRR I R ] T S ot g
it A JC R, MRS, TR ) AR i MR B A ) Y T R
KEPIURAEE Y, BA THEMAE S BT E R R e 7 8 ki SR TR IS I B RRE R AR
Foh 8- MR A B T A FLE R (A,

0 0
H H
HaN " N EL Nm N, NHZ /q% EL M /Wm{z
0 0

0 i

.0 s

Jusy

E ///NH2 NH, Jﬁ/N

HO ].[0
C46H65N13012 SZ C43H66N12012 SZ

:I:Z

E1 HMEEBAEE(a)MB/EE(b)EMXTHFR
Fig. 1 The chemical structures and molecular formula of lysine vasopressin ( a ) and oxytocin( b )
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Fig.2 Chromatograms for specificity test
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Fig.3 Typical chromatograms for the posterior pituitary injection
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Tab.1 The results of lysine vasopressin and oxytocin

determination of posterior pituitary injection

BEARTHER HER
s (lysine vasopressin) Coxytocin)
l\(li)m) ¥ifE (avereige) / RSD/% L[N (avereﬁ;e) / RSD/%
(IU - mL™ AU +-mL™
160501 6.39 0.81 5.95 1.0
160502 6.34 0.48 5.86 1.3
160503 6.40 0.27 5.86 0.74
160504 6.13 0.47 5.64 0.66
160505 6.17 1.7 5.68 1.3
160506 6.10 0.45 5.65 0.51
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Tab. 2 The results of HPLC and biological titer measurement of posterior pituitary injection

R THEZ (lysine vasopressin ) Fier % (oxytocin )
#t= HPLC 7 HEPRA AR G 2 HPLC 1 HEWPR A G 2
(lot No.) (HPLC content )/ (biological potency )/ (relative (HPLC content )/ (biological potency )/ (relative
(IU-mL™) (1U-mL™") deviation ) /% (IU-mL™") (IU-mL™) deviation ) /%
160501 6.39 6.20 32 5.95 7.08 16.4
160502 6.34 6.10 4.0 5.86 7.07 17.5
160503 6.40 6.10 5.0 5.86 7.06 17.4
160504 6.13 5.84 4.8 5.64 6.84 17.4
160505 6.17 5.89 4.7 5.68 6.66 142
160506 6.10 5.90 33 5.65 6.72 15.5

PUAE IR I e 5 S N AR & (X)), HPLC 35 MG, B & 82 T 1 R M4E B K Pearson 2043510
MELE TR {288 (V), % SPSS 17.0 o8 4t4r  0.897 F10.947, W3 3.
MRS , 25 50 R H 2 AP sE e ™ B i 5

%3 HPLC EZMEYKEEZNEEMSELERWEXEER
Tab.3 Correlation study of posterior pituitary injection content measured

by HPLC and biological titer measurement

L% Ik AHIEE HPLC 5 A e
( component ) ( method ) ( correlation ) ( HPLC determination ) ( bioassay )
A RTHEZK (lysine  HPLC 7 Pearson A5G ( Pearson correlation ) 1 0.897
vasopressin ) ( HPLC determination ) "
B EE OO Sig. ( 2—tailed ) 0.015
FEZR 4 (number of samples ) N 6 6
A Pearson H15&1E: ( Pearson correlation ) 0.897 1
bioass e
(bioassay) B (AU ) Sig. ( 2-tailed ) 0.015
FEAHE (number of samples ) N 6 6
4ii'e & (oxytocin ) HPLC JU%E Pearson A1 ( Pearson correlation ) 1 0.947
( HPLC determination ) o
T EE OB Sig. ( 2—tailed ) 0.004
A& ( number of samples ) N 6 6
A Pearson H15&1: ( Pearson correlation ) 0.947 1
(bioassay ) S (UN) Sig. ( 2-tailed ) 0.004
FEZAS & ( number of samples ) N 6 6

PAAE WD I SE VR E S5 RN B e, DL PR EE IR BRI T 2R 2 Al e v R 4k R B 4
AR T R ZE A E S BT EIRZ 20% I Rk, 45 2 2 Tl s e 455 SR AN BT 25500, 445 5 0,
10% 3 2535 BLAG, % FH SAS 9.2 Bt a e pr &5k B 4.5,
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TOST Level 0.05 Equivalence Analysis
Lower Upper
c Method Mean Bound 90% CL Mean Bound Assessment
Diff (1-2) Pooled 0.266 7 -1.201 < 0.1301 0.4032 < 1.201 Equivalent
Diff (1-2) Satterthwaite  0.266 7 -1.201 < 0.1300 0.403 3 < 1.201 Equivalent
4 FEFRFER SAS 9.2 EMEST

Fig.4 SAS 9.2 equivalency analysis of lysine vasopressin

TOST Level 0.05 Equivalence Analysis

Lower
c Method Mean Bound
Diff (1-2) Pooled -1.1317  -0.691 >
Diff (1-2) Satterthwaite -1.1317 -0.691 >

Bl 5 #5535 SAS 9.2 EENHT
Fig. 5 SAS 9.2 equivalency analysis of oxytocin
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T HPLC ¥ , BRI 25 3045 8 bR db b v L 42
2 it A o T I B A A BB E GEbRAE an, IE 25 R
FbRIN Y 98.6%, 2 FhbRIE i A A FE AR — 5 R
F “2.17 3N HPLC ¥ Al “2.27 30U A= ¥ 5 4y I 72
2%, VARG 24 B o o6 s 4 B i B R Rk T
HPLC 5 4= Y3 il s 325 45 B sk s, 5 51 AL
T4, UEYIE R ES RS A, DR E RS
FEAH BT H PR 10% HAERCHE, R H] SAS 9.2 4t
TR T2 b, 25 SR s 4 7 R 2 Rl e 7
BRI 5 5 SR LA A sk, R, X T al i e e L A
PRI A HPLC BT DIAHE R, 452 n1E 6,

Upper

90% CL Mean Bound Assessment

-1.3031 -0.960 3 < 0.690 5 Not equivalent
-1.3052 -0.958 2 < 0.690 5 Not equivalent

F 4 FHEEERERZ HPLC EFEMRMNEENELE R
Tab.4 HPLC and biological titer measurement

results of oxytocin API

e EEL7/ Vil HPLC % & X2
(lot No.) ( biological potency )/ (HPLC content )/ (relative
t .
e (TU-mL™") (IU-mL™") deviation ) /%
160507 545 542 0.6
1609001 527 536 1.7
1609002 528 530 0.4
1610003 552 552 0.0
1610004 527 524 0.6

TOST Level 0.05 Equivalence Analysis

Lower Upper
c Method Mean Bound 90% CL Mean Bound Assessment
Diff (1-2) Pooled -1.000 0 -53.58 < -14.355 1 12.355 1 < 53.58 Equivalent
Diff (1-2) Satterthwaite -1.000 0 -53.58 < -14.369 5 12.369 5 < 53. 58 Equivalent

6 ZEERIREE SAS 9.2 EES T
Fig. 6 SAS 9.2 equivalency analysis of oxytocin API
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